
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



U T L 1 N 1^] S 



A M]<]C11ANICAL TUEOllY OF STORMS, 



CONTAIKIN'O 



THE TRUE LAW OF LUNAll INFLUENCE, 



l»KAOilCAL IN.STUUCIION.S iO IHK XAVJOAiOR> TO K.VABLK HfM AITROX- 

IMATKLY TO CALCUJ.ATK THK COMINO OIIANGKS OF THE 

AVINO AND WKAiriKU, FOR ANY GIVKN DAY, 

AND FOR ANY FAUT OF THK OCJCAN. 



BY T. BASSNETT. 



H de iieaonjc a- 7Ta<m> ita<pa7.e^epa. 



NEW YORK: 
D . A P P L >: T ON (^ G O ]\i: P A N Y , 

34 tl: 3 18 BROADWAY, 
AND 16 larri.F. iiiurAix, London. 

1854. 



Hosted by Google 



Kntcred, owording to Act of Congrc^% m {ho yenr 18^3, by 

T. BASBNKTT, 

Jn tho Clerk's OOko of tho Southern District of Now York. 



Hosted by Google 



CONTENTS. 



SEanON FIRST. 

Present >Stato of tlie Beienee of i^leteorology— Primordial Con- 
ditioii of the Solar System— Tiieory of OraYitation the great 
key of Kaiiu-e— Besscll's doubts of its perfect adequacy— tlie 
.Newtonian Yaenmn : its diflienltics— Nature of the element 
called I'^ther — The IStedium of Space and the ^Hcctrie Fluid — 
Ponderosity of Matter— Dynamical hnv of Kqnilibrium- -Spe- 
cific heat and its relation to spacc-™A Plcnxun not opposed to 
Gravitation- —The medium of space in rjiotion---Formation of 
Vortices- -A new principle developed — Klementtj of the prob- 

Icn^ -button's theory of the production of rain-Indications 

of change and the cause—Action of the Kthcreal Current — 
Physical process of Atmospheric Derangement- -KcdfieUrs the- 
ory of Storms: its diOlcuUies -All storms are of brief dura- 
tion and limited extent. . . . . , . . . 13 

SECTION SECOND. 

Mechanical action of tlie .Moon-™-Thc .^loon^s niass— Axis of the 
Terral Vortex affected by the Moon: its inclination and posi- 
tion: its displacemerjt An exannple of tlie principle- -Correc- 
tions necessary- -Mihvaukie storm- -New York storm— Ottawa 

storm- -Liverpool storm- Names and recurring order of the 

storm-producing agents- -Kccord of the weathcr-™-Sccojul New 
York storm. •••....... $8 



Hosted by Google 



ly COJSTTKNTB. 

sEanoN Timux 

Lxmav inllue»ce rfyccted by the learn ecW-Their conclusions not 
valid — Modifying causes hi accordance ^vitll these principles 
'—Years mid seasons vary in clmractcr- -Superficial temper- 
ature of different Flancls-'-No storms on the planet Mars- -Ho- 
tation the cause of Ocean and Atmospheric Currents- -Fress* 
urc of the atmosplicrc and its regular and irregular variations-- 
Terrestrial Magnetism— Internal Constitution of the Globe- 
Magnetic variations— Cause of these variations— -^fagnetic 
stomas- -Aurora Borcalis : its altitude — Karthcpiakes : their pos- 
Jiible connection with Storms. . . .... 101 

SEOI^ON FOURTH. 

The solar spots—Law of periodicity compared %vith tlic thco- 
ry-"-Kxistcnco of anotlter planet beyond ]Se|)tuno probable- ♦ 
Masses of the Sun and Planet yet ujicertain- The Law of Grav- 
itation not above suspicion- Proofs of this- -The full of the 

Moon 'Density of the Kthereal Medium: its law in the Solar 

Yortcx — Bode's law of the planetary distances- Law of plan- 
etary density- -} /aw connecting the present and former diame- 
ters of the planets- Dist\irbing action of the Kt her- -Kepi er*« 

third law not rigidly exact- Inconsistencies of Astronomers - 

Nature of light and heat- -Distinction between light and heat. LP/ 

s}<:ct{on Firm 

Comeths— Their small inclinations- Their motions chieily di- 
rect -Cornet of I'if^O and ISll — Cause of acceleration in the 

case of Kncke — Anoinalous motions of the comet of 1813 - 
Change of diameter at different distances of a comet from tlic 
8un-— Cause of this change — Nature of the nebulosity- -Form- 



Hosted by GoOglc 



CONTENTS. V 

ation of the tail- Compomul nature of a comet's light — jno- 
tioji and direction of a cornet*!? tail — Phcnomciui presented by 
the great comet of Halley — Mass of a eoinet- -Tiie Zodial 
lig}it--Nchn Ions stars—Shooting stars -Periodic showers — Pe- 
riodicity don bifnl' Cause of the apparent periodicity — Canso 
for being more numerous in Autumn than in Bpri)ig. . . 18V 

SEanoN SIXTH. 

state of the polar ice since 1845—Sir John Franklin*s track- 
Probable existence of islands nortli of Ikdiring's Straits— Pos- 
sibility of subsisting in the Arctic islands— News from the In- 
vestigator- -Necessity of searching in a higher latitude than 
the Investigator visited —-Franklin's misfortunes due to Scien- 
tific Krrors- -Relative levels of iha Atlantic and Pacific Oceans 
— The Arctic seas more accessible in a few years — Conclusion. 233 



Hosted by Google 



Hosted by Google 



P E E F A C K . 

On presenting to the public a work of this novel 
character, overstepping, as it docs, the barriers erected 
by modern Bystenis to the further progress of knowl- 
edge, a fev/ words of explanation rnay not be inappro- 
priate. Karly imbued witli a desire to understand the 
causes of natural plicnonicna; the author devoured with 
avidity the interpretations contained in tlic elementary 
w^orks of orthodox science, until reason and observation 
rendered hini dissatisfied with the repast. 'I'o him it 
appeared that there was an evident tendency in scho- 
lastic instruction, to make the knowledge of nature in- 
accessible to the )nany, that the world might be made 
more dependent on the few ; while inany of the esiab- 
lished princrples^ on which the learned rested, seemed to 
be at variance with the simplicity and consistency of 
trutln ^i'hus situated, he ventured to think for himself, 
and looking back on the liistory of the past, and fuiding 
Bo many eases in wdiich the philosophy of to-day was 
supplanted by a different system on the morro\\^, he was 
led to suspect the possibility of future revolutions, and 
was thus determined to be no longer onbarrassed by 
previous syBtems, nor deterred by opinions however 
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VI H PKEFACK. 

Icarncdj wlucli conflicted ^vith a rational I'ccogniiion of 
the inccliaiucal natmo of all pivysical phcnoiuena. 

The .science of nictcorolog)^, to wliich tlie following 
pages arc devoted, is, and always has been, a confessedly 
complex subject; and on this account, any suggestions 

and fact.s which observation gleans, -no niaitcr liow 

humble the source may be, sliould iiot be denied a 
liearing by those professedly engaged in the pursuit of 
truth. Step by step, the autlior became more and more 
confirmed in his doubts of the soundness of jnany 
modern theories; and in 1838 he had attained a posi- 
tion which enabled liim to allege in the public prints of 
the da}^, that there did exist certain erroneous dogmas 
in the schools, which stood in tlic way of a fuller de- 
velopment of the causes of many meteorological pheno« 
mcna. This annunciation was made in general terms, 
and no notice was taken of it. Subsequently, he for- 
warded to the IMthh Association of Science, then con- 
vened at l^irmingham, a communication of similar tenor ; 
and at a later date still, a nu^rc particular statement of 
tho advantages of his discoveries to the navigator and 
agriculturist, was sent to the Bniish admiralty. Tho 
first of these comnumications was treated with silent 
contempt; the last elicited some unimportant reply. 
In 1844 a memorial was presoitcd to Congress, accom- 
panied with a certified copy of predidmis of the 
weather, ^v'ritten several weelcs before the (^voni^ and 
attested in due form by two impartial v/itncsses ; but 
neither did this result in any inquiry as to \{^ truth. 
During the time since elapsed, lie has bccii engaged in 
pursuits which prevented \\m\ from pressing the subject 
elsewhere, until the spring of 1858, he ^)rought ' Ids 
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FllKFACE, IX 



tlicory tmder the notice of the Smithsonian Institution. 
This led to a correspondence between liimsclf and tlxo 
gentlemanly Secretary of the Institutionj whose doiibts 
of the truth of liis allegations were expressed ^vith kind- 
nesSj and whose courtesy was in strange coi\trast with 
the conduct of others. In tlio communications which, 
lie forwarded to that Institution, he gave a detailed 
statement of the diflicultics ho had met with, and ex- 
pres^sed tlie liope tliat an Institution, created for the 
purpose of increasing and diffusing knowledge, would 
feel justified in lending the influence of its name to 
facilitate the completion of a thcor}'' which was 3^ct un- 
deniably imperfect. In view of this, a test was pro- 
posed. ••^**^Give ns, for example, a prediction of the 
weather for one month in cacli season of tlic year 1854, 
for the City of Washington.'' This test the author re- 
fused, for the reason that he did not consider it neces- 
sary to wait so long ; but he informed the Secretary of 
the Institution, that ho would prepare an outline of his 
theory, which would enable him to decide upon the 
merits of the discoveries claimed. This outline is con- 
tained in the following pages. During the sunnncr of 
1853 he called upon Professor Henry, then at Cliicago, 
with his manuscript; but a sudden indisposition pre- 
vented that gentleman from liaving it read. Ife, how- 
ever, strongly recommended its publication from such 
impressions he then received.f Tliis the author had 

^ Extract iVom a k>Uor from Profcsi?or Henry. 

f This gcDtlcman kindly olYcrod to contribute from bis own private 
means, to forward the pubHeation, but he could do iiotbing oOicially 
without subnutting the manuscript to tliree diftcrent censors. He who 
claims a new discovery, will seldom be satisfied to have it judged by 

1^ 
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resolved on, from a sense of duty to tlic world at large, 
although tlie proiuisc was ratlier of prospcetive lo8s than 
of ])resent benefit. The peculiar forrn \inder whicli tlic 
theory appears^ is, therefore, a result of tl\c eircuiu- 
stances above stated^ and of the autlior's presciit inabil- 
ity to enter into the minute details of a subject, which 
embraces in its range the whole visil)le creation. 

in cxtoKling the theory to otlier plienomena, lie has 
only fcarlcsslj'- followed out the same principles which 
have conducted liim to a knowledge of a disturbing 
cause, to winch atmospheric storms owe their origin, 
and in doing so lie has conferred with no one. J<or 
whatever of jnerit or of blame may therefore justly 
attacli to these views, lie alone is responsible. If ho 
has charged the vscientific with inconsistency, or with 
sometimes forgetting that the truth of their unneces- 
sarily abstruse investigations depends on the truth of 
the data, lie at least is conscientious ; for he is too well 
aware that to provoke an unfevorablc verdict by con- 
tending against such fearful odds, is not the surest wa}'' 
to eitlicr ^vealth or fame, or even to an ackjtowlcdgment 
of at least ihe mite^ which he camiot but feel that he has 
contributed to tlie treasury of knowledge. That the 
scic]itilic organizations of the day do tend to curb the 
aberratio)is of a foncifal philosoph}-, cannot be denied ; 



iDCii ^vho ai'O cngagetl in the same invest igations*, however pure and 
honorable they may bi'. li? this Institutiou adopting the best phm of 
aiding truth, in its struggles against error \ ShouM any )nan sit as 
judge in his own trial i If there had been a powerful Institutiou to 
stand between Galileo and the seientific of his day, his doctrinea would 
not have been condemned, and tho world would have been fifty years 
n\ore in advance. 
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but at the same time tliere is cngeiulercd such a slavish 
subordination as checks the originality of thought, and 
destro3's that perfect freedom from tlie trammels of sys- 
ten), so necessary to success in the pursuit of truth. Of 
sucli an influence the author explicitly asserts his entire 
independence. 

In thus introducing Ins tlieory, the reader is fore- 
warned that he will not find it dres-scd in the fixscinating 
garb of tlie popxilar literature of the day, whose chief 
characteristic is to ])romise much when possessing little. 
It is, liowcver, a plant of the author's own raising, un- 
propped, nnpruned, with none of the delicate tendrils 
or graceful festoons of the trellissed vine ; yet he flat- 
ters himself that its root.s are watered by the springs of 
truth, and hopes that he w^lio is in quest of thai^ will not 
find, amidst its many clusters, any fruit to set his teetli 
on edge. 
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MECHANICAL THEORY OF STORMS. 



SECTION PIEST, 



PHESKNT STATJ'I OF METKOROLOGY. 

Thk present state of the science of which wc arc about to 
treat, cannot be better defined than in the words of the cele- 
brated Humboldt, wlto has devoted a long life to the investiga- 
tion of this department of Pliysics. lie says : "The processes 
of the absorption of light, the liberation of heat, and the vari- 
ations in the clastic and electric tension, and in the hygrometric 
condition of the vast aerial ocean, arc all so intimately connected 
together, that each individual meteorological process is modified 
by the action of all the others. The con^plicated nature of 
tliesc disturbing causes, increases the dilliculty of giving a full 
explanation of these involved meteorological plicnomena ; and 
likewise limits, or vjholhj 'pi'ccludcs the possibility of that pre- 
determination of atmospheric changes, which would be so im- 
portant for horticulture, agriculture, and navigation, no less than 
Ibr the comfort and enjoyment of liil>. Those who place the 
value of meteorology in this problematic species of prediction, 
rather than in the knowledge of the phenomena themselves, are 
iirmly convinced that this branch of science, on account of 
>vhich so many expeditions to distant mountainous regions have 
been undertaken, has not made any very considerable progress for 
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I'i MECHANICAL THEORY OF STOBMS. 

cciituriovS past. The confulciicc which they refuse to the phys- 
icist they yield to clianges ot' the moon, and to certain days 
marked in tlic calender by the superstition of a by-gone ago " 

The charge thus s*kilfully repelled, contains, however, mucli 
truth ; there lias been no adequate return of the vast an\onnt of 
labor and expense thus far devoted to this branch of knowledge. 
And it is not wonderful that the popular mind should expect a 
result wlsich is so rnucli in accordance with the wants of man- 
kind. Who is there whose happiness, and health, and comfort, 
and safety, and prosperity, may not be more or less ailbeted by 
reducing to law, the apparently irregular fluctuations of the 
weather, and the predetermiiuation of the storm ? To do this 
would be the crowning tiiumpli of the age ; and the present 
theory has pioneere<l the way for its speedy accomplishment. 

OHIOINAL CONDITION OF Titl': EARTH. 

That the present order of things had a beginning, is taught 
by every analogy around us, and as we have the glaring fact 
forced upon us, that our globe has experienced a far higher 
temperature on its surface than obtains at preseiU, and more- 
over, as it is deinonstrated beyond a cavil, that the interior is 
now of far Jdgher ten)]>erature than is dno to solar radiatioii, 
we are justilied in concluding, not only that the condition of 
tlie interior of om* globe is that of fusion, but that its original 
tem])erature was far liigher tlian at present ; so that the inference 
is allowable tiiat there has been a time when the whole glol)e 
was perhaps in this state, i^ut why should we stop hero? 
There are three states of matter, the solid, tlio fluid, and the 
gaseous ; and witli this passing glance at the question, we will 
jump at once to the theory of La Place,- that not only our 
own globe, but the whole solar system, has been once in the neb- 
idons state. 

In justice to himself, the author ought to remark, that ho 
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had )'easoHcd his way up to this starting point, bctbrc even {he 
name of La Vlnm Imd reached liis ears, lie makes the remark 
in order to dischii rn any desire to appropriate tliat wliich belongs 
to another; as lie may innocently speak of things hereafter, 
the idea of which has occurred toothers. It is not his iidention 
here to say a word pro or con on the nebular hypothesis ; it is 
suOieient to allude to the facts, that the direction of rotation 
and of revolution is the same for all the planets and satellites 
of our system ; and that the planes on which these motions are 
pertbrmed, are nearly coincident. That this concordance is due 
to one common cause, no one acquainted with the theory of 
probabilities will pretend to <\oj\y. 

GRlCA'r OBJECT OF JuS. PEACE. 

The science of Astronomy occupies a pre-eminent rank in the 
physical circle, not only on account of that dignity conferred 
upon it in the most remote antiquity, or as being the grand 

starting point the earliest born of science tVom whence we 

must contemplate the visible creation, if we would reduce its 
numerous details into one Jjarmonious whole ; but also on ac- 
count of its practical fruits, of the value of which modern com- 
merce is an instance. Accordingly we will glance at its past 
liistory. In the earliest ages there was no doubt a rational 
view entertained of the movements of the planets in space. 
From the Chaldeans to the Arabs, a belief prevailed, that space 
was filled with a pure ethereal iluid, whose existence probably 
did not rest on any more solid foundation than analogy or tra- 
dition. One hundred years a1\er Copernicus had given to the 
world the true arrangements of our planetary system, Descartes 
advanced his theory of vortices in tlie ethereal medium, in which 
the planets were borne in orbits around the sun, and the satel- 
lites around their primaries. This idea retained its ground 
with various additions, until the Geometry of Newton recon- 
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cilcd tlie laws of Ivcpler with the existence of a power pertain- 
ing to inatterj varying inversely as the squares of the distances, 
to whicli power lie siiowed the weight of terreslia! bodies was 
owi !igj and also the revolution of the moon about the earth. 
Since Newton^s day, those deviations from the strict wording of 
Keplerls laws, Inrve been referred to the same law, and the 
avowed object of tlie author of tlie " ^[ec!n^ni(|ue Celeste," was 
to bring all the great plicnomena of nature within the grasp of 
analysis, by referring them to one single principle, and one sim- 
ple law. And in his introduction to the Theory of the Moon, 
he remarks: "Hence it incontestibly follows, that the law of 
gravitation is the sole cause of the lunar inequalities." 

BKSSIvr;S OPINION. 

However beautiful the conception, it must be admitted that in 
its a p/'iofl aspect, it was not in accordance with liuman expe- 
rience and analogy to anticipate a successful issue. In nature 
law re-acts upon law, and change induces change, through an 
almost endless chain of consequences ; and it might be asked, 
why a simple law of matter should thus be exempt from the 
common lot ? Why, in a word, there should be no intrinsic 
difference in matter, by which the gravitation of siniilar or dis- 
similar substances sliould be alTected ? l^ut experiment has de- 
tected no such dilTerences ; a globe of lead and a globe of wood, 
of equal weight, attract contiguous bodies with equal force. It 
is evident, therefore, that if there be such dilYerences, human 
means are not yet refined enough to detect them. Was the 
issue successful thei\ ? Generally speaking, we may say yes. 
I>ut where there is a discrepancy between theory and observa- 
tion, however small that may be, it shows there is still something 
wanting; and a high authority (Professor Iksscl) says in re- 
lation to this: "But I think that the certainty that the theory 
based upon this law, per/ecili/ explains all the observations, is 
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«oi covrccilv inferred." \Vq wWl not licrc enumerate tlie cases 
to whicli suspicion might be directed, neitlier will we more tlian 
just allude to the fact, tliat the Theory of Newton requires a 
vacuum, in order tluit tlie planetary motions )nay be mathe- 
matically exact, and perinanent in their stability. 

A VACUUM HKQUIRED BY MODERN SYSTEMS. 

Whatever may be the practical belief of the learned, their 
fundamental principle's forbid the avowal of a plenum, altliougli 
the iindulatory theory of light renders a ])lenum necessary, and 
is so far virtually recognized by them, atrd-a correction for re> 
sistance is applied to the Comet of Enckc. Yet there hm been 
no attempt made to reconcile these opposing principles, other 
than by supposing that the celestial regions are filled witli an 
extremely rare and elastic iluid. That no definite view has been 
agreed on, is not denied, and Sir John Ilerschel speculates on 
the reality of a resisting medium, by suggesting questions tliat 
will ultimately have to be considered, as: '" What is the law of 
density of the resisting medium wdiich surrounds the sun I Is 
it in rest or in riK)tion ? Tf the latter, in what direction does it 
move?" In these queries lie still clings to tlie idea of l^^ncke, 
that the resistance is confmcd to tlie ncighborliood of the sun 
and planets, like a ponderable iluid. But the most profound 
analyst the world has ever boasted, speaks less cautiously, 
(Foisson Kech.) " It is ditllcult to attribute, as is usually done, 
the incandescence of aerolites to friction against the jnolccules 
of the atmospliere, at an elevation above the earth where the 
density of the air is almost null. May we not suppose that the 
electric Iluid, in a neutral condition, tbrnis a kind of atmosphere, 
extending far beyond the mass of our atmosphere, yet subject to 
terrestrial attraction, yet 2'Aijsicalli/ imponderabk^ and, conse- 
quently, following our globe in its jnotion T' The incandescence 
of aerolites must, therefore, be owing to friction against the 
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molecules of tlic electric fluid whicli forms an atmospbero arotiud 
the globe. According to tbis view, soruc force keeps it tbere, 
yet it is not ponderable. As it is of limited extent, tbis is not 
tbe medium wliosc undulations brings to ligbt tbo existence of 
tbc stars ; neitber is l^^nckc's, nor JlcrscbePs, nor any otbcr re- 
sisting medium. AVbero sball wc find tbe present establisbed 
principles of science ? If wc grant tbo Newtonians a plenum, 
tbey still cling to attraction of all matter in some sbape. If we 
confmo tbem to a vacuum, tbey will virtually deny it. Is not 
tbis solemn trilling? How mucb more noble would it bo to 
exbibit a little more tolerance, seeing tbat tbey tbemselves 
know not wbat to believe? We do not oiler tbesc remarks as 
argument, but merely as indications of tbat course of reasoning 
by wbicb we conclude tliat tbe upboldcrsof iha present systems 
of science are not entitled to any otber ground tban tbe pure 
Newtonian basis of an interplanetary vacuum. 

Dlin'lOULTIKS OF THIS YIKW'". 

Tbis, tbcn, is tbc state of tbc case : flatter attracts jnatter di- 
rectly as tbe mass, and inversely as tbe squares of tbo distances. 
TJiis law is derived from tbe planetary motions ; space is, con- 
sequently, a void; and, tberefore, tbe power wbicb gives me- 
cbanical momentum to matter, is transferred from one end of 
creation to tbe otlier, witbout any pbysical medium to convey 
tbc impulse. At tbc present day tlie doctrines of Descartes arc 
considered absurd ; yet bero is an absurdity of a far deeper 
dye, witbout wc resort to tbe miraculous, wbicb at once oblit- 
erates tbc connection between cause and elTcct, wldcb it is tbo 
peculiar province of pbysical science to develop. Lot us take 
anotber view. Tbe present doctrine of ligbt teacbes tbat ligbt 
is an undulation of an elastic medium necessarily iilling all 
space ; and tbis brancli of science probably rests on Idgber and 
surer grounds tban any otber. Every test applied to it by tbo 
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vcllnemcnts of modern skill, strengthens its claims. Here then 
the Newtonian vacuum is no longer a void. If wc get over 
this difllculty, by attributing to this medium a degree of tenuity 
almost spiritual, wo shall run upon Scylla while endeavoring to 
nhnn Chavybdis. Light and heat come bound together from 
the sun, by the same path, and ^vith the same velocity. Jleat 
is therefore due also to an excitement of this attenuated medium. 
Yet this heat puts our atmosphere in motion, impels onward 
the waves of the sea, wafts our ships to distant climes, grinds 
our corn, and in various ways does the work of man. If we ex- 
pose a mass of metal to the sun\s rays for a single hour the 
temperature will be raised. To do the same by an avtifieial 
fire, would consume fuel, and thi» fuel would generate the 
strength or force of a horse. Estimate, therefore, the amount 
of force received from the sun in a single day for the whole 
globe, and we shall fmd that nothing but a material medium 
will suflice to convey this force. 

Let us appeal to analogy. The undulations of our atmos- 
phere produce sound ; that is, convey to the ear a part of a me- 
chanical force imparted to a solid body-'-a bell for instance. 
Let us suppose this force to equal one pound. On account of 
the elasticity of the bell, the whole of the force is not instanta- 
neously imparted to the surrounding air; but the denser iha 
air the sooner it loses its motion. In a dense iluid like water, 
the motion is imparted quickly, and the sound is not a ring but 
a click. If wc diminish iha density of the air, the loss of mo- 
tion is retarded ; so that we might conceive it possible, provided 
the bell could be suspended in a 'pCKfcci vacuum^ without a me- 
chanical tie, and there was no friction to overcome from the 
ripidity of its particles, that the bell would vibrate forever, al- 
though its sound could never reach the ear. Wo see, therefore, 
tluit the mechanical effect in a givoi time, is owing to the 
density of the medium. But can wc resort to such an analogy ? 
Every discovery in the science confirms moro and more the 
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analogy between the motions of air and tlic medium of space; 
the angle of rollexion and incidence follows tlic same law in both ; 
the law of radiation and interference; and if experiments were 
instituted, there can be but little doubt that sound has also got its 
spectruni, 

ETIt KR m PON DER ABLE. 

The medium of space, therefore, is capable of conveying a me- 
chanical force from one body to another; it therefore possesses 
inertia. Doea it also possess gravity ? If we forsake not the 
principles of science, it is but right that we expect science shall 
abide by lier own principles. Condensation in every clastic 
medium is as the compressing power, accordirig to all experi- 
ments. In the case of our atmosphere under the law of gravi- 
tation, the density of air, (supposing it to be inllnitcly expan- 
sible,) at a height only of ten scmidiameters of the earth above 
its surlace, would have only a density equal to the density of 
one cubic inch of such air we breathe, if that cubic inch was to bo 
expanded so as to till a globular space whoso centre should bo 
the earth, and whose surface should take inside the whole vis- 
ible creation. vSuch a medium could convey no mechanical 
iorcQ. from the sun, and therefore the medium of vspace cannot 
be ponderable. Simple as the argument is, it is unassailable. 

ELKCTlllC FLUID TilF MEDIUM OF SPAO]<:. 

Let us take yet another view. All experiments prove that 
the phenonn^non we call electricity, is owing to a disturbance of 
the equilibrium or natural condition of a Jiighly elastic fluid. 
In certain conditions of the atmosphere, this lluid is accumulated 
in the region of the clouds, and by its tension is enabled to force 
a |>assage through opposing obstacles, in order to restore tho 
equilibrium. By experiment it is found tliat dry dense air op- 
poses the greatest obstacle to its escape. As the air is rarefied, 



Hosted by Google 



}^lKOirANICAT. THEORY OF BXOiiMS. 21 

thisobstaclodiiniiiishosj until in a vaciuun the transmission may bo 
considered instantaoeons. There ought to be, therefore, a greater 
escape of electricity from the clouds upwards than downwards ; 
and, if space be void, or only illled with an extremely attenuated 
matter, the electricity of the eartli, considered as an elastic iluid 
witliout ponderosity, (and no law of condensation from the law 
of gravity in harniony with its otiicr attributes, will allow us to 
consider it otherwise,) would long since have left the earth. The 
same objection applies in the case of the galvanic and magnetic 
fluids. If we entertain the idea that electricity is a mere dis- 
turbance of natural condition, wherein two fluids are united, and 
that an excess of one is necessarily attended by deficiency in the 
otlier, we depart from the first rule of philosophy, which teaches 
us to admit no greater number of causes than are suflicient to 
explain the phenomenon. For we fearlessly assert that )iot a 
single fact exists in electrical science, wliich can be explained 
better on Dufoy's theory thaii on Franklin^s ; and the former ob- 
jections would still apply. 

NEWTONIAN GRAVITY. 

But wliat is gravity? According to N"ewton : *' llccc est 
qualitas oninium in quibus oxperimenta instituere licet, et prop- 
terea per Keg. 3 de universes afllrmanda est.'^ Vide Prln. Lib. 
Ter. Cor. 2. I*Jop. vi. 

iSTow the other primary qualities of matter arc unaflected by 
circumstances. The inertia of a particle of matter is the same 
at Jupiter as on the earth, so also is its extension ; but not so 
with gravity. It depends on other matter, and on its distance 
from it; and may be less or greater at diilerent times, and in 
dilTcrent places. It is, tlierefore, not philosophical to say that 
all matter is necessarily ponderous, inasmuch as it is a virtue 
not residing in itself alone, but needs the existence of other 
matter to call it into action. If an atom were isolated in space 
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it would liavc no weiglit. If iniliicnccd by other matter, there 
most be sonic physical nicdiuni to convey tlio iniUiencc, or 
gravity Is not in accordance witli iho Jaws of force and motion. 
Wliich liorn of the dilemma shall we take? Let us fnst admit 
tliat tlierc is a principle of gravitation, affecting all planetary or 
atomic matter, and that there exists a highly clastic nicdium, 
pervading all space, conveying to ns the light of the most dis- 
tant stars, and that this medium is not alYected by gravity. In 
this summary way, therefore, wc have arrived at the pivot on 
which this theory turns. 

The prominent feature of iho theory, therefore, is the neces- 
sity it will show for tbc existence of an all-pervading medium, 
and tinat it possesses inertia without ponderosity. That elec- 
tricity is nothing more than the eifects of the condensation and 
rarefaction of this medium by force. That it also pervades all 
atomic matter, whose motions necessarily move the medium ; 
and, consequently, that there can be no motion without some 
degree of electricity. That no change can take place in bodies 
either by chemical decomposition, by increase or decrease of 
temperature, by friction or contact, without in some measure ex- 
citing electricity or motion of tlie ctlier. That galvanism and 
magnetism arebut ethereal currents without condensation, induced 
by pccuHav superficial and internal molecular arrangement of 
the particles of certain substances. TJiat light and heat arc 
eifects of the vibrations of atoms, propagated througli this uni- 
versal medium from body to body. That the atomic jnotion 
of heat can be produced by the motion of translation or mo- 
)nentum of bodies in the gross, that is, by friction, by com- 
pression, iIt. ; and can be reconverted into momentum at our 
pleasure. Hence the latent Jieat or specific atomic motion of 
combustibles, originally derived from tlic sun, is transferred to 
atoms, which are capable of being inclosed in cylinders, so as to 
make use of their tbrce of exj)ansion, which is thus converted 
into momeiitum available for all the wants of man. 
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OUAVITY MECHANICAL. 

When wc conic to a full cxaDiination of tliis theory, wo shall 
further reason that ihh eihei\ so tar from being of that quasi 
spiritual nature which astrononiers would have us believCj is a 
fearfully energetic lluid, possessing considerable inertia and 
elasticity ; that its law of condensatioii is that of all other 
lluidsj that is, as the conipre<^sing force directly ; and that its 
ciTects are simply a ])ro(Uicl of matter and inotiou AV e will 
)iext endeavor to prove tliat the gravity of planetary ^natter 
could not exist without this ethereal medium, by showing that 
it is an elYect produced by the interference of opposing/ -waveSj 
whereby a body is prevented from radiating into space its own 
atomic motion, from the side opposite whicli anotlier body is 
placed, as much as on the opposite side, and consequently it is 
propelled by its own motion towards tlie other body. And this 
effect following tlie simple law of inertia a)ul radiation, is di- 
rectly as the mass, and inversely as the squares of the distance's. 

OEEAT PRINCIPLE OF DYNAMICS. 

One great principle to bo kept in view in this investigation, 
is that which teaclies that the product of matter, angular ve- 
locity, and distance tVom the centre of motion, must ever bo a 
constant quality in eveA-y balanced system. Yet tliis principle 
docs not seem to be observed in the case of the planets. Wo 
will, howevei^, endeavor to show that it is rigidly observed. 
And wc will extend the principle further, and contend that all 
the phenomena of ])ature arc consequences of iha constant ten- 
dency of matter to contbrjn to this ])rinciple of equilibrium, 
when sufiering temporary derangement from the operation of 
other laws. That throughout the system of nature, equal spaces 
possess equal force. That wJiat we call tempo'ature, is nothing 
more than the motion of equilibrium or atomic momentum oi 
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.space; or, in other words, that if al! space wore iluid, aiul in a 
state of oqiiilibriiunj the product of eacli atom of equal vohune, 
by it.s motion would be a constant quality. Fron\ this it would 
Bceni to follow, that the specific heat of bodie.s should bo in- 
versely as their atomic weights ; and this does, no doubt, ap- 
proximatehj obtain as was proved by Dulong and Petit, for 
luetallic substances, more recently by Regnault, and has since 
been extended by Oarnicr to other substances. J^ut it is to the 
gaseous state that we must look for conlirmation of the principle 
that equal spaces possess equal power ; and in doing so, it will 
be necessary to bear in mind, tliat the ether also is affected by 
temperature. 

SPKOIFIO 3tl':AT. 

It has been contended by some that the medium whicli con- 
veys the impression of light through transparent bodies, is 
necessarily more dense within the body than without ; but ac 
cording to this theory the converse is true. A ray of light is a 
mechanical impulse, propagated through an elastic medium, 
and, like a wave in water, tends to the si<le of least resistance. 
Within a refracting body the ether is rarefied, not only by the 
proximity of the atoms of the body (or its density), but also by 
the motions of those atoms ; so that if two simple gases of dif- 
ferent specific gravity be juade equal in density by compression, 
their refraction will be approximately as their specific heats. 
In the case of solids and liquids, or even compound gases, there 
is a continual absorption of motion to produce the colieslon of 
composition and aggregation. And the specillc heats of com- 
pound gases will be found greater than those of simple gases, 
in pro])ortion to the loss of volume by combination, ceteris 
paribus. If impenetrability be a law of matter, the more a 
portion of atomic matter is condeiised, the less ether will be 
found in the same space. The same is also true when the 
natural density or specific gravity of a gas is greater than that 
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of anotlier. Aiul the ligliter the gas, tlio more will this circum- 
stance vitiate the experiments to determine its specific heat. 
'Inhere is, therefore, this great source of fallacy in sucli experi- 
ments, viz. : that tlic ether permeates all iluicis and solids, and 
tliat its spedjlc heat pwbuhh/ far exceeds thai of all other 
matkr. This is a iundamental position of tiio theory, in sup- 
port of which we will introduce a tlict announced by M, V. 
llegnault, wjuch was publislied in the Comptes Keudus of the 
Frencli Academy tor April, 1853. lie says: ^Mn the course 
of my researches I liave encountered, indeed, at every step, 
anomalies which appeared to me^ inexplicable, in accordance 
with the theories formally recognized. ¥ov{\m sake of illustra- 
tion I will quote one instance : 1st, a juass of gas, under a 
pressure of ten atmospheres, is contained in a space which is 
suddenly dotd^lcd ; the pressure falls to five atmospheres. 2d. 
Two reservoirs of equal capacity are placed in a calorimeter; 
the one is filled with a gas, under a pressure of ten atmospheres; 
the second is perfectly empty. In these two experiments, the 
initial and final conditions of the gas are iha same; but this 
identity of condition is accompanied by calorific results wliich 
are very difierent; forv.'hile in the former experiment there is 
a reduction of temperature, in the second the calorimeter docs 
not indicate the sliglitest alteratioji of temperature." This ex- 
periment tends to confirm tlio theory. In the first experiment, 
the sudden doubling of the space causes the either also to ex- 
pand, inasnuich as the sides of the vessel prevent the instantane- 
ous passage of iha external elher. In the second, both vessels 
are full, one of ether, and iha other of air juixed with qWk^t ; so 
that there is }]o actual expansion of the space, and consequently 
no derangement of the quantity of motion in that space. 

*2 
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LAW OF SPECIFIC HEAT. 

From this view it is evident tliat tlie specific heat of elastic 
fluids can only be considered as approximately determined. If 
equal spaces possess equal momenta, and the ethereal or tomic 
matter be inversely as the weight of the atomic matter in the 
same space, it follows that the product of the specific gravities 
and specific heats of the simple gases should be constant ; or 
that the specific heats should be inversely as the specific gravi- 
ties, — taking pound for pound in determining those specific 
heats. If we test the matter by the data now afforded, it is 
best to obey the injunction, " In medio tutissimus ihis.^'^ In the 
following table, the first column are the values obtained hj 
Reynault ; in the second, the former values ; and in the third, 
the mean of the two. 



Gases. 


Reg. specific heats. 


Former specific heats. 


Mean. 


Atmospheric air. 


.23'7 


,267 


.252 


Oxygen, 


.218 


.236 


.227 


Mtrogen, 


.244 


.275 


.260 


Hydrogen, 


3.405 


3.294 


3.350 



The specific gravities of these gases, according to the best 
tables in our possession, are : 





Specific gravities. 




Mean. 


Products. 


Atmospheric air. 


1.0000 


X 


.252 


= .252 


Oxygen, 


1.1111 


X 


.227 


= .252 


Nitrogen, 


0.9722 


X 


.260 


= .252 


Hydrogen, 


0.0745 


X 


3.350 


= .249 



As might be expected, there is a greater discrepancy in the 
case of hydrogen. 

If we test the principle by the vapor of water, we must con- 
sider that it is composed of two volumes of hydrogen and one 
volume of oxygen, and that one volume disappears ; or that 
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onc-tliird of tlic whole atomic motion is coimuniod by the inter- 
ference of the vibrations of the etlicr, neces.sary to unite tlic 
atoms, and foiin an atom of water. We must therefore foiin 
tliis product from its specific gravity and two4hirds of it.s 
specific heat. On no one subject in chemistry has there been 
so much hibor expended, as in deternnninf^ iho specific Iicat of 
watery vapor. In relation to tljis, Hegnaidt observes : " ft h 
important to remark that an immenBC number of experiments 
have been made, to find the speeiiic Jjcat of steam, and that it 
is about onedialf of what it was thought to be." He gives it.-^ 
value Alo ; but tin's is vitiated still, by the non-recognition of 
the specific heat of tlie ether. Former experiments give .847. 
Perhaps Kegnault's numbers are entitled to the most weiglit. 
Instead of taking the mean, therefore, we will give double 
^Yeight to his results ; so that we get .GOO for the specific heat 
of vapor, and as its specific gravity is .625, the product .400 X 
.625 is .2oO, the sanic as for hydrogen. Little im])ortanee, 
however, should be attached to sueli coincidences, owing to the 
uncertainty of the numbeis. If our position be correct, iho 
specific heat of liydrogen should be 10 times greater than of 
oxygen. The atonn'c weiglits are as 1 to 8, while their volumes 
are as 2 to 1 ; therefore, (ov equal spaces, the matter is as 1 to 
16. Calling the specific lieat 10 to 1, and taking tlio amount 
due to Jialf the space, tlie product becomes as 8 to 16; but in 
the rarer gas there is 8 ih/ies as much ethereal momentum or 
matter, which, added to tho atoniic matter, renders the spaces 
equal.^' Heynault's results give a ratio of specific heats :- 1 to 
-a^jOA , , I to 10.G. 

* The specific heat of the ctlsei' being a constant factor, it may be 
divided out. 
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Tim GOLDEN MEAN. 

The liistoiy of science proves how few liave ])ractieally re- 
spected (he adage of tlic ancients, wliich we have chosen for our 
motto ; words wliich ought to be written in letters of goltl in 
evei-y language iinder the sun. Descartes, by considering iha 
nicclianical impulse of the ether sufllcient to explain ilie |)lanet- 
avy motions, failed to detect the force of gravity in the licavens. 
Newton, on the other hand, feeling that his law was sufllcient 
to explain them, and requiring a vacuum for its n^athematical 
accuracy, rejected the notion of an ethereal medium. His suc- 
cessors, following too closely in Ids footsteps, and forgetting the 
golden law, have forced themselves into a position by no means 
enviable. Tliesliort-period comet lias driven them to a resisting 
medium, wliich, while according to }<:ncke's hypotliesis of in- 
creasing density around tltc sun, it explains the anomalies of 
one periodical comet, requires a diilbrent law of density for 
another, and a negative resistance for a third. 

OUTLINES OF TJIK PROBLEM. 

From the position we now occupy, we can see the outlines of 
the problem before us, viz. : To* reconcile the existence of an 
ethereal medium with tlie law of gravitation, and to show the 
liarmony between them. We shall thus occupy the middle 
ground, and endeavor to be just to the genius of i)escartes, 
without detracting trom the glory of Newton, by demonstrating 
the reality of the Cartesian vortices, and by sliowing that the 
ether is not aftected by gravitation, but on the other hand is 
least dense m the centre of our system. Jkxl what (it may bo 
asked) has tliis to do with the theory of storms ? ^luch every 
way. And we may so far anticipate our subject as to ctssert 
that every phenomenon in meteorology where force is concerned, 
is dependent on the motions of the great sea of electric iluid 
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wliicli surrounds us, in councction with its great specific, caloric. 
If wc are cliargcablo with overweening pretensions, let it be 
attributed to tlie fact that for the last fifteen years we have 
treated the weatliev as an astrononiical phenomenon, calculated 
by simple formuhe, and that the evidence of its truth has been 
almost daily presented to us, so as to render it by this time one 
of the most taniiliar and palpable of all the great fmulamental 
laws of nature. True, we have neither had means nor leisure 
to render the theory as perfect as wc might have done, the 
reason of which we have already communicated. 

MOTIONS OF THE STARS. 

In investigating the question now before us, we shall fust 
take the case of an etltereal vortex without any refcrence to the 
ponderable bodies which it contains, considering the ether to 
possess only inertia. If there be a vortex around the sun, it is 
of fmite extent; for if the ether be coextensive with space, and 
the stars likewise s\ms with surrounding vortices, the solar vor- 
tex cannot be infmite. That there is an activity in the heavens 
which the mere law of attraction is incompetent to account for, 
is an admitted fact. The proper moti*:>ns of the fixed stars liavo 
occupied tlio attention of the greatest names in astronomy, and 
motions liavo been detected, which according to tlio theory of 
gravity, recpiires the admission of invisible masses of riuUtcr in 
tlieir neighborhood, compared with which the stars themselves 
arc insignificant. l>ut this is not tlic only diiliculty. No law 
of arrangement in tlie stars can exist that will save the Stellar 
system from ultimate destruction. The case assumed by Sir 
John JCerschel, of a cluster, wlierein the periods shall be equal, 
cannot bo made to fulfd the conditions of being very nuuKaous, 
without infringing the other condition--the non-intersection of 
their orbit.s ; while the outside stars would have to obey ajiotlier 
law of gravitation, and consequently would bo still more liable 
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to dcraii<:(C)neiit from their ever-c1iai)giiig- distances from each 
other, and from those next outside ; in brief, the stability of 
those stars composing;* the cluster Y»'ouh.l necessarily depend on 
the existence of outside stars, and ph^nty of them. ,F>ui tliese 
outside stars wouhl folh>\v tlic common law of o^mvity, and must 
idtiniately bring ruin on the whole. We know such clusters do 
exist in t]\e heavens, and that tlic law of gravity alone must 
bring destruction upon tlicm. This is a ease wherein modern 
science has been instrumental in drawing n veil over the fair 
proportions of nature. That such collections of stars are not 
designed thus to derange tlic order of nature, proves a priori, 
that some other conservative principle must exist; tliat the me- 
dium of space must contain many vortices - eddies, as it were, 
in the great ethereal ocean, whoso currents are sweeping along 
the whole body of stars. Wo sindl consider, (as a faint .sliad- 
owino' of the glorious empire of Omnipotence,) that the whole 
infinite extent of space is lull of motion and power to its farthest 
verge; and it may be an allowable stretch of the imagination 
to conceive that the ^vholc comprises one inhnite cylindrical 
vortex, whose axis is the only thing in the universe in a state of 
absolute unchangeableness. 



YORTICOSK ]M01M.0N. 

J.ct us for a moment admit the idea of an infinite ocean of 
lluid matter, liaving inertia without gravity, and rotating around 
an infinite axis. In this case there is nothing to counteract the 
eflect of the centriiugal force. The elasticity of the medium 
would only oppose resistance in a vortex of Unite diameter. 
Wliere it is iiilinite, eacli cylindrical layer is urged outward by 
its own motion, and impelled also by those behind. The lesult 
would be that all the lluid would at last have letl the axis, 
around which would exist an absolute and eternal void ; into 
which neither sound, nor light, nor aught material, could enter. 
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The case of a finite vorlcx is very dilTerent. However great the 
velocity of rotation, and tlie tendency of the centra! parts to re- 
cede from the axis, there would be an inward current down 
either pole, and meeting at the eqiiatoriai plane to be tlience 
deflected in radii. But this radiation would be general Worn 
every part of tlie axis, and would bo kept up as long as the 
rotation continued. If the polar currents can supply the drain 
of tbe radial stream, that is, if tlie axis of tlie vortex is not too 
long for the velocity of rotation and the elasticity of the ether, 
there will be no derangement of tlie density, only a tendency. 
And in this case the periodic times of the parts of the vortex 
will be directly as the distances from the axis, and the absolute 
velocities will be equal 

FORMATION OF VORTICES. 

There is reason to suspect that Newton looked at this ques- 
tion with a jaundiced eye. To do it justice, we must consider 
the plaiietary matter in a vortex, as the exponent of its motion, 
and not as originating or directing it. If planetary matter be- 
comes involved in any vortex, it introduces iha law of gravita- 
tion, which counteracts the expulsive force of the radial stream, 
and is thus enabled to retain its position in iha centre. A pre- 
dominating mass in the centre will, by its iniluence, retain other 
masses of matter at a distance from the centre, even when ex- 
posed to the full power of the radial stream. If the power of 
the central mass is harmoniously adjusted to the rotation of the 
vortex, (and the co-existence of tlie phenomena is itself the 
|)roof that such an adjustment does obtain,) the two principles 
will not clash or interfci-e with each otlier. Or in other words, 
that whatever might have been the initial condition of the solar 
vortex, the ultimate condition was necessarily one of equilibriurri, 
or the system of the planets would not now exist. With this 
view of its constitution, we must consider that the periodic times 
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of the planets approxiniatcly corre$}>on(l to the times of the con- 
tiguous pai1<s of the vortex. Consequently, in tlio solar vortex, 
the density of tlio ether is directly as tlie square roots of the 
distances from the axis. Tliis is not tlie place Mly to enter 
into a discussion of the question, or to show that t])c position 
of eacli planet in the system is due to the outstanding, uncoju- 
pensatcd, portion of the expulsive force of the radial stream, 
modilied by llie density of the ether witliin the planets^ and also 
by their own densities, diameters, inclinations of axis, and 
periods of rotation. That Jupiter could )iot remain in tlie orbit 
of i^Iercury, nor Mercmy in that of Jupiter, by n)erely exchanrf- 
ing periods and distances, but that each planet can only bo in 
equilibrio in its ow!i orbit. Tiiat any eliango in the eccentrici- 
ties of the planetary orbits will neither increase nor diminish the 
action of the radial stream of iho vortex, and consequently will 
not interfere with the law of gravitation. In relation to the 
numerous questions that will spring up from sucli a position, it 
is sufllcient here to say, that it is believed all objections can be 
satistactorily answered ; while, by this light, a long range of 
phenomena that have hitherto l)allled tlie sagacity of iYia wise, 
come out plaiiily, and discover their parentage. 

In cometary astronomy we shall find nuieh to substantiate 
these views. The anomalies in their motions, the discrepancies 
in their periods, calculated from dilFerent sets of observations, 
their nebulosities and appendages, will all receive a satisfactory 
solution ; and these lawless wanderers of the deep bo placed in 
a ]nore interesting lird it. 



TEST OF A IMn^OHY. 

It has been remarked that the best evidence of ilio truth of 
a theory, is its ability to refer to some general principle, the 
greatest nund.>cr of relevant phenomena, that, like the com- 
ponent masses of the chiselled arch, they may mutually bind 
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and vstrongtbeu eacli other. This we claim to be the character- 
istic of this theory. At the otit.sct it was not intended to aihnle 
to more than was actually necessary to give an outline of the 
theory, and to introduce the main question, yet untouched. 
We have exhibited the stones of which the arch is composed ; 
but they may be pasteboard,- -for tlic reader has not handled 
then). We will now produce the keystone, and put it in its 
place. This he shall handle and weigh. He will Ihid it hard, 
—a block of granite, cut from the quarry of observed facts, and 
iar too lieavy to be lield in its place by a mere pasteboard 
structure. 

ENUNCIATION OF THE THEORY. 

Quitting, therefore, the regloji of the planets, we will come 
down to the surface of our own globe, to seek for some more 
palpable evidence of the truth of the following propositions : 

1st. That space is filled with an elastic iluid, possessing 
inertia without weight. 

2d. That the parts of this fluid in tlie solar system circulate, 
after the manner of a vortex, with a direct motion. 

3d. Tinit there are also secondary vortice.s, in which the 
planets are placed. 

4th. Tliat the earth is also placed in a vortex of the ethereal 
medium. 

6th. That the satellites arc passively carried around their 
primaries, with the ethereal current, and have no rotation rela- 
tive to the ether, and therefore they always present the same 
face to their primaries, and have no vortex. 

The consideration of these propositions involves many others, 
many diilleuUies, many apparent anomalies and contradictions, 
which should bespeak tor such a theory, — the oOspri ng of ob- 
servation, without the aid atlbrded by the knowledge of others, 
and of toil without leisure,— a large share of indulgence. With 
this we will close these preliminary remarks, and present our 

2* 
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theory of tlie p]iysii?al cau.sc which disturbs the cquilibriiun of 
our atniospliere, aud whicli appears ilic principal agent in the 
production of storms, in tlic following words : 

The dynamical axis of the terral vortex passes through the 
centre of gravity of the earth and moon, and is continually cir- 
culating over the earth's surface in both hemispheres, in a 
spiral,- -its latitude and longitude, at any particular lime, being 
dependent,- - 

1st. On the relative mass of the moon. 

2d, On the inclination of the axis of the vortex to the earth'*: 
axis. 

3d. On the longitude of the ascending node of the vortex on 
the lunar orbit. 

4th. On the longitude of the ascending node of the lunar 
orbit on the ecliptic. 

5th. On the eccentricity of the lunar orbit at the time. 

0th. On the longitude of the perigee of tlie lunar orbit at the 
time. 

7th. On the moon's true anomaly at th(^ time. 

MASS OF THE .MOON. 

Those elements which represent the moon's distance and 
motion are accurately known, and may be taken from the 
Nautical Almanac, being all embodied in iha. moon's parrallax 
or semi-diameter, and in the declination and right ascension ; 
but for the most important elemejit,- the moon's mass, we in vain 
look to astronomy. In fact, it may be averred that the import- 
ance attached to astronomical authority, concerning the mass of 
the moon, has caused more trouble than any other question of the 
whole theory, until we trusted implicitly to the theory itself to de- 
termine it. The determination of three unknown elements^, viz. : 
the moon's mass, the inclination of the axis of the vortex, and the 
right ascension of that axis, is a more difficult problem than at 



Hosted by Google 



MECHANICAL THEOKY OF STORMB, 85 

first dglit appearsj owing to tlie nature of the plienoniena, which 
affords the only clue for its sohition. There are six principal 
vortices ever in operation on the surface of tne earth, and tlieir 
disturbing inlhience extends froni 200 to 400 miles. To find 
iha ])recise centre, by one observer confined to one place, is 
difficult ; and to separate them, so as to bo fully assured that 
yo\i have the right one, is perhaps still more so. jiappily tins 
tedious labor is accomplished, and \vc are able with confidence 
to give the following important elements, as very close approxi- 
mations to the truth : 

Mass of the moon . . • • ^ira 

Obliquity of the axis of the vortex . 15^ to 32' variable. 
Right ascension of ditto 250^^ to 290^ variable. 

It must be borne in mind that wo are now discussing the 
main or central vortex of iho earth ; but before ap})lyirig them 
to the calculation, we will explain the -modus opemndi^ waving 
for the present the consideration of the law of density in tlie 
Terral vortex. It is evident at first siglit that if the periodic 
times of the parts of the vortex contiguous to the moon, are 
equal to the moon's period approximately, that the velocity of 
the ether is greater at the surface of the earth than the velocity 
of that surface. Kow% wo liave before argued that the ether 
possc.sses inertia, it therefore would under such circun)stances 
exert some mechanical action. Consequently, the aerial en- 
velope of our globe, or its superior stratum, is impelled east- 
ward by convectio'tV^ of the more rapidly rotating ether. And 
from the CKtreme tenuity of its upper layers, is probably forced 
into immense waves, which will observe to a certain degree, a 
general paralellism north and soiith. 

^ A term adopted by Prof. Faraday to denote tho niodc m which 
IxKlies arc carried alojjg by an electrical current. 
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AT.MOSrilEHIO OUKHENTS. 

It h a well-known fact, that the prevailing cuiront of tl^c at- 
jiiosphcrc in high latitudes is from the westward. The cause 
of this is ascribed by Prolessor I)ovc to ihe transfer of the equa- 
torial portions to a higher hUitude, by which the excess of its 
rotative velocity is made apparent, by outstripping tlic slower 
moving surface in its progress eastward. No doubt some ellect 
is due to this, but still a difliculty remains. Let us follow tliis 
current. 'J'hc polar current reaches the surface on the borders 
of tlie trades with less rotative velocity than the surface, and is, 
therelore, met by ihe surface as a current partaking of both mo- 
tions. In the nortliern hemisplierc it is north-cast dellected to 
east as it approaches the southern trades. By the same rea- 
soning, coming from the north before it I'eaches the surface, it 
ouglU to be also a nortli-east wind above tlie lower westerly 
currents. Now it is an observed fact, that v/hile in the latitude 
of New York, for instance, the lower westerly winds are to the 
easterly, as 3 or 4 to 1, in the liighest regio!!s of observed 
clouds, the ratio is mueli increased ; and according to our own 
observations in this place,"^' we have never seen the Idghest 
cirrus clouds moving westward, t low then is this contijuud iu- 
tercliange kept up ? Assuredly we cannot have a current from 
the poles without a contrary current to the poles. If we go 
into the arctic circle, we again i\n<\ the westerly and northerly 
winds predominating. If the current from the equator tbliows 
the. surface, the westerly winds ought to be south-west. If it 
be above iha surface wind, tlieu the surface wind is the polar 
current, and ought to be north-east. Wliereas, from the testis 
mony of all wlio have visited these regions, tlie prevailing winds 
are north-west. How can this be ? 

Again, it is proved that the upper current near iha equator 
is also from ihe westward— as near duo west as |>ossible. Take 
* Ottawa, 111. 
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the latitiuie of St Vincent. The diftbrenco between the cosein 
of 13^ and radius applied to the circumference, is about 000 
niile.^, whicli wouh.l give 25 miles per liour to the eastward, in 
h\i. 13^. But to do tins, it is necessary to transfer it suddenly 
from the equator ; for by a slow nvotion the easterly tendency 
would be lost. Give it 24 liours from the equator to lat. 13^, 
without any loss of easterly tendency, and it comes to that 
latitude with a velocity of 38 miles per hour to tlie northward, 
and only 25 to the eastward ; we have, therefore, a wind from 
soutli-west by south. Yet it is known that in the tropics the 
highest visible clouds move from the westward. But as no such 
ease could occur as a transfer in twenty-four Jiours without loss, 
and if we diminish the time, the wind is still more .southerly. 
iMeteorologists usually cite the failing of ashes at Jamaica during 
the eruption of Coseguina, in Guatamala, in February 1835, as 
coming from south-west, whereas the true direction was about 
west south-west, and the trade wind below was about north. 
But do we deny that there is an interchange between the frigid 
and torrid zones ? By no means ; but wo would show that tho 
great controlling power is external to our atmosphere, and that 
the relative velocities of the earth and tho atmosphere is not 
alone adequate to account for it. By this view the polar cur- 
rent is a north-west wind (which is impossible by Professor 
Dove's theory), or is carried eastward by electric convection. 

I1UTT0N\S THEORY, 

Whether we adopt tho views of Fourier or Poullet, as to tho 
tem})erature of the planetary spaces, it is certain that it is at 
least equal to, or less than, the lowest tenjperature of our globe. 
It is also a well-known ftict, that tho capacity of air to hold 
vapor in solution, increases in a In'glier ratio than the tempera- 
ture, so that the intermingling of saturated portions of air, at 
difterent temperatures, must necesmrihj bo attended by precipi* 
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tation of moisture. This idea was advanced by Doctor lluttoii, 
and consideved competent to account for the prominent meteor- 
ological phenomena, until Profcissor Espy broached a question- 
able principle, (and which is rendered still more .so by the 
late investigations of Hegnault,) in opposition to Mutton's theory. 
That the theory is deficient, no one can gainsay. That I^'spy 
has rendered tlie question clearer, is equally hazardous to assert. 
Ilutton tailed in showing a cause for such intermingling on a 
suflicieiit scale ; whilo Kspy, it may ho suspected, has misinter- 
preted fact.s, and incautiously rejected the only element possess- 
ing the power of raising the storm. 

GREAT SPECIFIC HEAT OF THE ETHER. 

Whatever may be the degree of condensation or rarefaction 
in the terral vortex, there must necessarily be a current down 
the polo or axis, thence to be dellected along the equatorial 
plane of the vortex, and this drain will be as perpetual as the 
rarefaction of the centre, (caused by the centrifugal force of rota- 
tion,) which calls it forth. It will now bo perceived that the 
fluid of the vortex, which we shall still term ether, is neither 
more nor less than ihe electric thiid,- -the n"jighty energising 
principle of space, — the source of motion, -the cause of mag- 
netism, galvanism, light, heat, gravity, of tlie aurora, the light- 
ning, the j'.odiacal light, of the tails and nebulosities of comets, 
of the great currents of our atmosphere, of the samiel, ihe hur- 
ricane, and the earthquake. It will be perceived tliat we treat 
it as any other fluid, in relation to it.s law of motion and con- 
densation. But we have no right to base our calculations on 
its resistance, by the analogies presented by ponderable or 
atomic matter. Atomic fluids,— even pure air, may bo con- 
sidered viscid and tenacious when cojnpared to an intinitcly 
divisible lluid, between whose particles {\( we may use the term) 
no attraction of any kind exists. No ponderable matter can 
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come in close contact witho\it feeling the inlluence of the gravi- 
tating force wliich, at insensible (listance.% — sucl) as the breadtli 
of a wave of ether, is increased in power^ and becomes a co- 
licving and combining force. We contend that this lluid is the 
only lluid of space ; when condeiised it is positive, and seeks to 
esca|5e ; when rarefied it is negative, and receives from the con- 
tiguotis space a restoration of its power. That it can give and 
icceive, from phuietary matter, wliat we call motion ; and con- 
sequently can aftcct the temperature of sucli matter, and be m 
turn alTcctcd by it. And finally that, for its degree of inertia, 
it exceeds in elasticity and specific lieat all otiier matter. 

PKOCESS DV DKEAN0E.MEN1\ 

This premised, we see that as the axis of the vortex traverses 
the surface of the earth, there is a tendency to derange tlie elec- 
tric state of the parts travelled over, by bringing the atmospliero 
and surfece of the earth under the rarefied centre of the vortex. 
For it is not the etlier of the atmosphere alone that is aftccted. 
It is called forth from the cardi it<self, and partakes of the tem- 
perature of tlie crust, — carrying up iiito the u|)per regions the 
vapor-loaded atmospliere of the surtace. The weather now feels 
close and warm ; even in winter there is a balmy change in the 
feelings. The atmosphere then fills with haze, even to the 
liighest regions of the clouds; the clouds themselves are ill 
defined ; generally the wind comes in at ]*). S-E., or S., getting 
very fresh by the time it cliops round to W. In from six to 
twelve hours from the time of the meridian passage, in this lati- 
tude, the Big Cumuli have formed, and commenced their 
march eastward. In summer time there is always thunder 
and lig])tning, when the passage is attended or followed by a 
storm. In winter, generally, but not always. In summer, the 
diameter of the storm is contracted ; in winter, dilated; in con- 
sequence of this, sunimer is the best season to trace the vorticc3 
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of the eartli through llicir rcvohUions. Let us now atieud a 
little to iha results. The ether of the surface atmosphere par- 
takes of the temperature of that atmospliere, so also the ether 
of the earth's crust partakes of tlie temperature of tlie erust ; 
and its escape is rapid, co}>i})ared witli the ascent of the air. 
When it arrives at the colder layers of air above, its temperature 
sinks, and, on account of the greater specific caloric, it imparts 
a much liigher temperature to those layers than is due to tlieir 
|.>osition ; an elevation consequently takes places,— begetting a 
drain from below, until the upper regions are loaded witli a 
warm and vapory atn^osphere. If the action of tlie sun con- 
spires at the same time to increase the effect, the storni will be 
more violent. In twelve hours after the meridian passage of 
iha vortex, the storm is brought under the parts of the ethereal 
atmosphere of tlie earth most remote from iha axis ; a reaction 
now takes place ; the cold ether of space rushes in, and, on ac- 
count of its great specific caloric, it abstracts from the warm 
atniosphcre more than pertains to the difference of temperature, 
and there is a great condensation. Rain and hail may form in 
fearful quantities; and when the equilibrium is restored, the 
temperature will have fallen many degrees. 

As it is iniportant that we should have a clear view of the 
character of the ether, we will revert to the principle we Imve 
advocated, viz. : that in equal spaces there are equal momenta. 
What the ether wants in inertia, is made up by its motion or 
speciiie heat, considering in this ease inertia to stand for weight 
when compared with ])onderable matter ; so that to raise an 
equivalent amount of inertia of ether to the same temperature 
as atmospheric air, ^y\\\ require as much more n^otion or spe- 
cific heat as its matter is less. And this we conceive to be a 
law of space in relation to all free or gaseous matter. To apply 
it to solids would require a knowledge of the amount of force 
constitutin<y the cohesion of the solid. 
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INFLUKNOK OF DIMINISHED PRESSURE. 

But there i^; anotbcv principle wliich riiodifics these cUcct.s. 
We have ah'cudy adverted to tlie aclion of the tangential cur- 
rent of the vortex forcing tlie outer h\yers of the atniospliere 
into waves. These waves will be interfered with by the dilTer- 
ent vortices, sometimes being iiicrcased and sonictinies dimin- 
ished by them.''^ If these waves arc supposed very wide, (which 
would be tlie case in tlie attenuated outside layers of the atmos- 
phere,) the action of the vortex will be greater in its passage 
over a place, which at the time corresponded to the depression 
point of the wave, tliat is, to tha line of low barometer ; because 
hero tliere would be less resistance to overcome in the passage 
of tlie ether from the surface of the eartli into s])ace ; so tliat 
we may conceive each vortex maldng a lino of storms each day 
aroimd tlie earth, separated by less disturbed intervals. Atler 
the tormation of the storm, it of course lias nothing to do with 
the vortex that produced it ; it travels in the general direction 
of tlie local atmospJiere of the place- -in intratropical latitudes 
westward, in cxtratropical latitudes eastward. If, therefore, the 
disturbance forms at the place of observation, there will prob- 
ably be )K,) storm ; but further eastward its action would be 
more apparent or violeitt. It is impossible, of course, to lay 
down any general description which shall meet every case. It 
is a knowledge tliat can oidy be ac<|uired by observation, and 
then is not readily or easily communicated. There arc many 
contingoicies to be allowed for, and many modifying causes to 
keep siglit of, to entei* into which would only be tedious; we 
shall, therefore, confme ourselves to the prominent phenomena. 

* 'I'Ue principal cause of these wavoc> is, no doubt, due to the vortices, 
and the eastern progress of the waves due to the rotating ether; but, at 
present, it will not bo necessary to separate these ciTects. 



Hosted by Google 



42 



MECHANICAL THEORY OF STOKMB. 



ACTION OF THE POLAR CURRENT. 

Wc have seen liow the passage of the axis of tlio vortex may 
derange the electric tension of the |>arts passed over; but there 
is anotlier mode of action not yet adverted to. 
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When the inooji is at lier perigee, the axin of the vortex 
passes tlirough i\\Q. centre of gravity of the earth and moon at 
C, and cuts off tlie segment R H. At the apogee, on account of Jier 
greater distance, and of her consequent pov,'er io push the earth 
out from tlic axis of the vortex X. X, X\\q- segment K' R' is only 
cut olY by the axis ; and the angle wliicli the axis makes with 
the surface will vary witli the arcs A R and A/ \V ; for tlK'se arcs 
\Yill measure the inclination from the )iature of tlie eiicle. h\ 
passing from the perigee to the apogee the axis will pass over 
the latitudes intermediate between Rand IV in both hemis|)heres, 
neither reaching to the equator }% nor to i\\t pole W Let us 
now s\q)poso a meridian of the earth, represented by tlse line 
N R S, N being north, and S soutli, and tlie surface of the at- 
mosphere by N' S' ; X X. still representing the axis of tlie vortex, 
ordinarily inclined 34^ or 35"^ to the surface. Let us also con- 
ceive the rotation of the earth to cease, (the action of the vortex 
remaining the same,) thus leaving the axis over a particular 
longitude. If the ether possesses itiertia, there will be an actual 
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scooping out of the upper portions, driving then) southward to 
a certain distance, wlicre the atn^osplicro will bo piled up above 
tlie ordi!iary level. There will, thereforCj be a strong contrary 
current at the. surfeeo of the earth to restore the equilibrium, 
and if the action be violent, the surface wind will be increased; 
so that if it be considered tangential to the surtace at S, its own 
inonicntuni \Yili tend to niake it leave tlie surface and mount up 
to T ; and in tins way increase the action due to the ether. 
Now, although the axis is never stationary, but travels round 
the earth in less than twenty-five hours, yet there is a tendency 
to this mode of action ; and it is even sometimes palpable to the 
observer when the axis has passed immediately to the north- 
ward ; for the pinnate shafts and branching ])lu!nes of the cirri 
often reach far to iho, south of the southern boundary of the 
storm. These shafts are always longer when radiating from the 
northward tlian when proceeding from the southward. The 
cause is undeistood by the above figure. At such a time, after 
dark, the auroral shafts will also be seen over the storm to the 
northward, but will be invisible to those beneath. There is this 
to be observed, however, that the visibility of the ethereal cur- 
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rent (or the aiivor.i) is jnoro frequent ^vhcn the passage of tlio 
vortex is not attended with any great commotion, its Weo passage 
being perliaps obstructed by too dry an atmosphere ; Jjcnee it 
becomes more visible. ]>iit it may 1)0 asserted that a great 
aurora is never seen except >vlien a vortex is near, and to the 
northward, and within a few Jionrs of it^s passage over the me- 
ridian. We liave, liowever, seen partial auroras to tlic south 
wlu^n none existed north, and also eases when the radiation was 
from west, but they arc never as briglit as in the north. They 
are all due, liowever, to tlie samo cause ; and we have frcqnently 
followed a vortex for three days to the northward, (that is, seen 
the ellects of its meridian passage,) at ^/OO miles distance, by 
the aurora, and even by the liglitning, whicli proves plainly that 
the exterior layers of our atmosphere can rellect a Hash of 
lightning, assisted by the horizontal refraction, otherwise the 
curvature of the earth would sink it ian miles below tho 
Jiorizon. 

lAlWm OF TilE VORTEX. 

The action of tlie polar current of tl^c ether, therefore, tends 
to cause a depression of the barometer, and an elevation to 
the northvjard and southward, and there is a general set of the 
wind below to the poiiit of greatest depression. The action of 
the tangential current works the outer surface of the atmosphere 
into great ridges and hollows, whose distances apart as well as 
actual dimensions, are continually changing u!ider the inlbi- 
cnces of causes not yet alluded to, and it is in the hollows where 
i]\Q> action of the polar current will be principally expended. 
Luckily for the earth, the axis of the voitex is never long in 
passing over any particular place. In this latitude, whose nat- 
ural cosine is threc-fourlhs, the velocity vjcsiward is over 700 
miles per hour; but at its extreme limits north, the motion is 
much slower, and is repeated for two or three days in nearly 
the samo latitude, for then it begins to return to the south ; thus 
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oscillating u\ about one sidereal period of llio moon. At it8 
soutl^ern limit, the vortex varies Init slowly in latitude for tlie 
sanie time, but the velocity is much greater. The extreme lat- 
itudes vary at dilYerent times witli tlie eccentricity of the lunar 
orbir, with the place or longitude of the perigrce, and with tlie 
longitude of the moon's ascending node, but in no case can the 
central vortex reach within 5^ of i\\Q equator, or higher tlian 
about Vo^ of latitude north or south. Hence there are no 
storms strictly speaking beyond 83°^" of latitude ; although a 
storm may be raging close by, at the turning point south, and 
draw in «a very strong gale from the northward with a clear sky 
above. Bo also, although rains and short squalls may be fre- 
quent m tlie vapor-loaded atmosphere of the equator, yet the 
hurricane does not reach there, owing to the adjustment of the 
mass and distance of the moon, and the inclination of the axes 
of the vortices to the axis of the earth. If the temperature of 
the upper limit or highest latitude of the vortex, was equal to 
the temperature which obtains at its lowest limit, and the daily 
extremes of the solar inlluence as great, the hurricanes would be 
as violent at the one as the other, and even more so on account 
of the smaller velocity. But the deficiency of temperature and 
moisture, (which last is all-important,) prevents the full develop- 
ment of the elTcct. And even in the tropica, the progress of the 
sun, by its power in directing the great annual currents of the 
atmosphere, oidy conspires in the summer and autumn jnonths, 
to bring an atmosphere in the track of the vortices, possessing 
the full degree o^ moisture and deficiency of electric tension, to 
produce the derangement necessary to call forth the luirricane 
in its greatest activity. 

* The int\cr vortex may reach as high as 83^ when the moon's orbit 
is favorably sitiiatccl. 
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ROUTINE] OF A BTOKM. 

TJio novelty and originality of this tlicory will perhaps justity 
\is in dwelling a little longer on wliat observation has detected. 
The vortex (and v/o are now speaking oidy of the central vo)-- 
tex) does not derange every place alike, Init skips over large 
tracts of longiiude in its progress westward. Wo speak here 
of the immovable axis of the vortex as in niotion ; in reality it 
is the rotation of the earth which brings every niciidian under 
its inlluence in some latitude once every twenty-four hours. The 
centre of greatest derangement forms the nucleus, towards which 
the surface currents, \mder certain restrictions, ilow. The strong- 
est current will, however, usually be from the south, on account 
of the iiiclination of tlie axis of the vortex to tlie surface of the 
earth."* Tliese currents coiitinuing onwards by their vires in- 
ertia}, according to the first law of motion, assist somewhat in 
conveying tlie warm surface wind, loaded with inoisture, into 
the region of cloud ; and the diminution of tcmperaturo causes 
the condensation of largo masses of vapor, according to lluttonls 
views ; and the partial vacuum thus produced, causes a still 
greater intermingling. 'But we have already sliown that this is 
not the sole cause, nor is it ever more than partially accom- 
plished. The ether of the lower atmosphere, and of the crust 
of the earth, is disturbed, and rushes towards the rarefied axis 
from the surface, and with the temperature of the surlace, thus 
conveying the surface atmosphere, in a ineasure, along with it. 
In the upper regions, this ether (or electric thud) cools down, 
or parts with some of its heat, to the air of those regions, and, 
by its great specific caloric, necessarily and imduly increases the 
tcmperaturo of the air. This, by its expansion and ascension 
will cause a fmther irdlux from below, until the upper atmos- 
phere becomes loaded with vapor. In twelve hours, at least, a 

* The curvature of the earth h rnoro than 10 miles in a {listnnco of 
800 miles. 
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reaction must take place, as that part of the earth^s surface is 
carried six or seven thousand rnilcs ftoni tlie axis, wJierc tlic 
ether is more dense. This in turn descends to the surface, 
earryiug witli it the temperature of space, at least 60*^ below 
zero ; a great condensation nurst follow ; local derangonients of 
the electric equilibrium in the centre of largo clouds, when the 
condeusatioJi is active, must now take place, while partially non- 
conducting masses iiUervene, to prevent an instantaneous restora- 
tion of the e(pulibriuni, until the derangement is suOlcient to 
cause the necessary tension, when all obstacles are rent asunder, 
and the ether issues forth, clothed in the power and sublimity 
of the lightning* It is a ll^arfully-energetic thm]^ and, when 
sufficiently disturbed, competent to produce tlie most violent 
tornado, or the most destructive earthquake. That these two 
plienomena have simultaneously occAured, seems well authen- 
ticated ; but the earthquake, of course, must be referred gen- 
erally to derangements of the electric equilibrium of the earth's 
interior, of whicli at present we know but Viiile, 

Tlie day or morning previous to the passage of the vortex, is 
frequently very fine, cahn, n)ild, and sleepy weatlier,— com- 
moidy called a weather breeder. After the storm has fully 
matured, there is an approach of the clouds to the surface, a re- 
duction of the temperature above, and the human body feels 
the change far more than is dwo to the fall of temperature. 
This is owing to the cold ether requiring so much heat to raise 
its temperature to that of surrounding bodies, or, in other words, 
is due to its great specific caloric. In summer, this falling of 
the upper layers in front of iha storm is so apparent, that every 
part is seen to expand under the eye by perspccti\-e,- -swelling, 
and curling, and writhing, like the surface of water or oil when 
just commenced boiling. The wind now partakes of the 
motion of the external ether, and moves with the storni east- 
ward (in this latitude), or from N-K. to B-K, until the action 
ceases. 
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CONJ3rnONS NI^CESSARY to produce a BTOllM. 

The vorlcx, in its passage round the eartli, may only meet 
witli a tew loealiticH favoraljlo tV>r producing a very violent 
stonn ; but tliese nuclei will generally be connected by bands 
of cloudy atmos|)heve ; so that could we view tlieni tVoni the moon, 
the earth would be belted like the planet Jupiter. There is 
reason to suspect, also, that there arc variations in the energy 
of the ethereal motions, independent of tlie conditions of the 
cartli and its atmosphere, wliich alTects even the radial stream 
of the sun. For the y.odiacal light, wliich is caused by this 
radial streajii, is at times much more vivid i\mn at others. Also 
in the case of tlie aurora, on our own globe. On this point 
there is much to say, but here is not the place. The conditions 
favorable for the production of a storm at tha central passage 
of a vortex, are a previous exemption from excitement ceteris 
paribus^ a high temperature and dew point, a depression of the 
baro)neter, and local accumulation of electric tension, positive ov 
negative ; and these are inlluenced by the storms in other places 
controlling the aerial currents, and thus determining the atmos- 
phere of the place. 

EATERAE VORTICES. 

We liave already alluded to the lateral vortices of iho^ terral 
fiystem. We must now resort to a diagram. 

in the following figure, the arrows represent the ethereal current 
of the terral vortex ; tlie linear circle, the earth ; C the centre 
of gravity of the earth and moon, and, consecpiently, the central 
vortex or axis of the vortex of the earth, /represents the posi- 
tion of the inner vortex, and O that of the outer vortex. 
These two last are eddies, caused by the obstacle presented by 
the earth in being p«5Ac<:/ out from the centre by the moon, and 
aro called lateral vortices. There are, therefore, tsyo lateral vor- 
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iico.'?, and 0)\c central, in both hcinisphcres, and by this simple 
avrangenicnt is the earth watered, and tlie atmospheric civcida- 
lion produced. 

OJAIS'IMIATION OF 'rill'Ull ACTION. 

If we place a c^lobo iu a vessel of water, so that the vertex 
shall only just be covered, and place the globe eccentrically in 
iha vessel, so that the centre of the vessel may not l)0 too far 
from i]\(i outside of the globe, and then impart an equal)le but 
slow n)otion to the ^vater, in the manner of a vortex ; l>y view- 
ing tiie rellcctcd light of the sky from the surface of the water 
above i\iQ. gh:>be, wc shall l)e aljlc to trace a succession of 
dimples, originating at I and 0^ and passing oiT with the cur- 
rent, and dying away. The direction of the fluid in these little 
eddies, will be the same as the direction of the current iu the 
uiain vortex. If we displace tlie glol:)e, so as to remove it far 
from the centre of the vessel, and impart the same motion, the 
vortex I will be found at >I and the direction of tlie current 
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will bo conivary to tho direction of tlio lluid m tlie vessel. In 
tlio case of tlie eavtli and )noon, tlio displacement can iicvev 
cbange tho position of the inner vortex much. It will always 
bo to tlie right liand of the centra! vortex in north latitudes, 
and in consequence of the ether strikiug our globe in such 
a position, the current that is dellccted from its true path, by 
tlio ])rotubevancc of the earth forcing it inside, is prevented by 
tlio circular current of tlie parts nearer tlic axis of the vortex, 
from passing otV; so that a vortex is ibrincd, and is more vio- 
lent, ceteris 2^(0' ihuSi than the vortex at O. 

ORDER OF OCOURUF^NOK. 

Whether tin's mode of action lias been cori'eclly inferred, 
matters little ; tlie lateral vortices follow tho law of such a posi- 
tion. Tho inner vorlex always precedes the central frojn live to 
eiglit days, when ascending in tliis latitude, and comes to tho 
meridian after the moon. The outer vortex, on tho contrary, 
follows the central m its monthly round, and comes to tho 
meridian before tln:^ moon. It will bo readily understood that 
if tho axes of these lateral vortices bo produced through tho 
eartli, they will pass through similar vortices in the opposite 
hemisphere ; but as the greatest latitude of the one, corre- 
sponds to tho least latitude of tho otiier, tho same calculation 
will not answer for both. The same remark applies to the 
central vortex also. 

Thus there are six passages each mojith over latitude 41^ ; but 
as there are intervals of 8*^ to 6*^ between two coiisecutivc pass- 
ages of the same vortex, it )nay liappen that an observer in tho 
middle latitude, would perhaps see nolldng of their etfects with- 
out looking for them, (renerally speaking, they are n(jt ordy 
seen, but Mi. Tho time of the passage of tlic outer vortex 
ascending, corresponds so rjcarly (in {^S"-' (»f latitude) at certain 
times, witli tho passage of tlio central vortex descending, that 
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the two may bo coitsidercd one if attention is not directed to it. 
Tiic orbit.s of tlic>e lateral vortices depend, like that of the cen- 
tral voitex, on ihe orbit of the moon for eccentricity, but tlio 
longitudes of the perigee will not correspond with the longitude 
of the moon's perigee. This follows from iha theory. As the 
elements of these orbits are only a|)proximately determinedj we 
shall confmc our calculations to the orbit of tlic central vortex. 



KlvDFIICLiTB THEORY OF ST0KM8. 

It will no\v appear plainly to the reader, that tliis Oieory of 
storms difTers in every particular from the rival theories of Ked- 
field and Kspy, both as to the cause and the modus a[/endi. It 
would ap})ear at first siglit, as if the discovery of these vortices 
would at once remedy the great defect in the tlicory of licdlield, 
viz. : that no adequate cause is assigned for the commencement 
and continuation of the vorticose motion, in the great circular 
^vln'rlwinds whicli compose a storm. The tacts, however, are ad- 
verso to sucli an application. According to My, Kedlleld, the 
rotation of a circular storm in the northern Jiemisphere is from 
right to left, and the reverse in the southern. The author's at- 
tention has, of course, been considerably directed to this point; 
but in every case he has been unfortunate in finding in the clouds 
a rotation iVom left to right. Borne cases are mentioned in tlio 
appended record of tlie weather, lie lias also noticed jnany of 
those small wliirlwinds on arid plains, in l^gypt, in Mexico, and 
in Caliibrnia, which, in the great majority of cases, were also 
from lett to right, ills opportunities, howe\'er, have not ex- 
tended to tlie southern hemispliere. This theory has not, how- 
ever, been tbrjued on tlieoretic views, but by looking nature in 
the face for years, and tbllowiiig her indications. Accordingly, 
we ibid that tlie changes of the wind in a storm forbid the 
adoption of the circular hypothesis. 
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WiMULWlNDS VERY LEMFrEI) IX DIAMETiClL 

The theoiT, as oxtoiuled l>y Col Keidj rests on a simple rota- 
tion around a progressing centre, and is tbund sometimes sup- 
ported by evidence of tlic most violent action at tlic cent re, and 
somctinies l)y sliowing that the central portion is oi\en in a 
state of calm. We do not attempt to reconcile these vicv/s ; but 
would merely observe, ihtxt an atnKJsplieric vortex must be sul)- 
ject to the same dynamical laws as all other vortices ; and inas 
)nucli as the medium cannot dilTer greatly in derisity, from the 
centre to the circumterence, the periodic times of tlic part-s of 
the vorteXj must l)e directly as their distances iVom the axis, and 
consequently the absolute velocities must bo equal. If Mr. Ked- 
lleld resorts to a spirally inward current, it would be a centri- 
petal instead of a centrit'uga! current, and thcretbre could not 
cause the barometer to fall, wltich was the best feature of the 
theory in its primitive form. The absolute Yclocity of iha wmd 
is i]io important element wldch most concerns us. in the case 
of a tornado of a few yards in diameter, there is no doubt a 
circular motion, caused by the meeting of opposing currents; 
but this rmiy 1)0 considered a circle of a very small diameter. 
The cause is duo to a rapid escape of electric or ethereal matter, 
tVom the crust of the eartli, called forth ])y the progressing, dis- 
turbed space above; this involves the air, and an ascending 
column in rotation begets the rush on all sides to that column 
in straight lines : consequently, the velocities Nvill be inversely as 
the distances from the axis, and tlic Ibrco of the current as tho 
squares of the velocities. On tlio circular theory, Jio increase of 
velocity would bo conferred by the approach of the centre, and 
consequently no increase of power. 
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OBJI'ICTION^ TO CIRCULAR STORMS. 

Another objection to tlic circular theory of stonns, k the 
iiniforniily of pliase. If that theory bo true, wc see no reason 
why a person slioukl not be sonietiifics on tlie northern side of 
the gcih, 13y referrhig to a diagram, wc perceive that on tlie 
northern side tlie changes of tlio wind pursue a contrary direc- 
tion to \Yliat they do on the south, yet in nine cases out of ten, 
each vessel n\eeting a hurricane will find tliosavae changes of wind 
as arc due to the soutliern side of the storm. It is true, that if 
a vessel bo to the northward of a great Jiurricane. there will 
almost certainly be a north-east gale drawn in, and this might 
bo set down as the outer limits of a circular storm. j>ut when 
the storm really begins, the wirid comes round south-east, south, 
south-west, ending at north-west, and frequently is succeeded, on 
iho following day, (if in middle latitude,) by a moderate breeze 
from the northward. Now, if the north-east gale spoken of 
above, was the outer limits of an atmosplierlc vortex, a vessel sail- 
ing wx^st ought not to meet the hurricane, as a north-east wind is 
indicative of being already on the west side, or behind the storm. 

Again, the characters of the winds, and appearances at tlie 
different changes, are opposed to the circular theory. At a dis- 
tance of At\y miles from the centre of a storm, the wind whicli 
passes over a ship as a soutlierly wind, will have made a rota- 
tion and a half, with the liurricane velocity, betbre the same 
wind can again pass the ship as a northerly wind, (^^^pposing 
the progress eastward, and the ship lying to,) that is, the same 
wind which in anotlier place was a soiitli wind two hours before, 
and after only going one degree north, becomes a northerly 

wind, -changed in character and temperature, as every seaman 

is well aware. h\ a storm, if the circular tlieory be true, the 
cliaracter and temperature shoidd bo the same, no matter from 
what point the wind is blowing. This should bo a conclusive 
arf^unent. 
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Mr. Espy lias also chaoged his ground on llic storms of tlic 
United States ; he does not now eoiUend tliat tlie winds blow 
inwards to a centre, but to a lino either dii-eetly or o1>liquely. 
Thus we see that while Mr. Kedfield concedes to Mr. ]%)y a 
s])irally inward currentj the latter also gives up a direct current 
to the centre, to Mr. Redllcld. This shows at least an approxi- 
mation to the truth. 

It is not necessary for the support of this theory, that wo 
sliould derive any materials from the ruins of others ; we sliall 
therefore not avail ourselves of certain discrepant res\dts, wliich 
can bo found in many of the storms cited by Colonel Heid. 
With respect to Mr. Kspy'^> muse of storms, the experiments of 
Eegnault may be corjsidered as decisive of the question :- -1st, 
because the specific heat of vapor is so much less than J^)spy 
assumed it to be; and 2d, because the expansion of air in a free 
space does not sulYer any eliange of volume by ascending, ex- 
cept wind is duo to dinunislicd pressiue, and the natural tem- 
perature of tluit elevation. 



INDICATIONS OF A STORM. 

In accordance with our theory, tlie direction and force of the 
wind in a storm are due to ascending columns of air, supplied 
from the upper portion of t]iO atmosplieric stratum beneatli tho 
clouds. The commotion begins at the Idghcc^t limits of the 
cirri, and even at greater elevations. Hence, tlic liazy appear- 
ance of tire sky is a legitimate precursor of the coming gale. 
As a general thing, tho wind will blow (at the surface) towards 
tho centre of greatest commotion, but it is too dependent on tho 
ever-varying position and power of temporary nuclei of disturb- 
ance, to be long steady, except when the disturbance is so re- 
mote tliat its dilierent centres of inductioji are, as it were, 
nK'rged into one common focus. Wlien a vortex is descending, 
or passing from north to .south, and withal very energetic at tlu^. 
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iiiiic, the southerly whul (whieli iiKiy always bo consi<lcrod tl 
prhieipa! wind of iho storiu in tliis hemisphere) may blow 
steadily towards the vortex for tliveo or even four days. When 
a vortex is asceiuling, ihe induced jiortherly current, ^vi!l bo 
coni|)aralive]y ruodcratOj and bo tVe<]uent]y checked by the 
southerly wind overblowing iho storm, and arriving tlio day 
before tlio vortex whicli |)roduced it. 

The important point for the navigator, is to know the time 
of i^ieridian passage of the vortex, and its latitude at the time 
of the passage, and tlien bo guided by tlio indications of the 
weather and the state of barometer. If it commences stornving 
the day before tlic passage, ho ma)- expect it much worse soon 
after the passage ; and again, if tho weather looks bad when uo 
vortex is near, lie may liave a steady gale setting towards a 
storm, but no storm until the arrival of a vortex. Again, if tlio 
barometer is low the da}- Ix'foro tho vortex passes, there may bo 
Jiigh barometer to tlie west, and the passage be attended by no 
great commotion, as it requires time for the storm to mature, 
and consequently its greatest violence will be to the east. If at 
the ship the barometer is high, tho vortex may still produce a 
storm on a line of low barometer to tUo west, arjd this line may 
reach the ship at tlio time of iho passage, lu tropical climates 
tho trouble nuist bo looked for to (he eastward ; as a storm, 
once excited, will travel westward witli that stratum of atmos- 
phere in wliich (ho great mass of vapor is lodged, and in which, 
of course, the greatest derangement of electric tension is pro- 
duced. 

It will now bo seen that we do not admit, with Col. Held, 
that a storm continues in existence for a week together. Sup- 
pose a hurricane to originate in the Antilles at ihe southern limits 
of a vortex, the hurricane would die away, according to our 
theojy, if the vortex did not come round again and take u|> the 
same nucleus of disturbance. On the third day the vortex is 
found still further north, and the apparent path of the hurricane 
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])CConics more curved. In Jalitudo SiT tlic vorlex passes over 
V>'' or 5 ' of ladtudc in a day ; and here being the ladlude where 
the lower atniospherie current changes its course, iha storm 
passes due north, and afterwards north-east. Now, each day of 
tho series tliere is a distinct hnrricane, (caused by an increase 
of energy in a particuhir vorlex, as we luive before Idnted,) 
eacli one overhipping on tiie reniains of tlic |)reccdi!Jg; but in 
eacli the same changes of the wind are gone through, and tho 
^anio general ti}atures preserved, as if it were truly a progressive 
whirlwind, except that each vessel lias the violent part of it, as 
if she was in the southern half of the whirl. Tho apparent reg- 
idarity of tlic Atlantic storms in direction, as exhil)ited by Col. 
Kcid, are owing in a great degree to the course of the Gulf 
Stream, in which a vortex, in its successive passages in diflcrent 
latitudes, finds more favorable conditions for tlic development 
of its power, than in otiier parts of iha same oceaii ; tluis show- 
ing the importance of regardii^g the established character of 
storms in each locality, as determined by observation. In this 
connection, also, we may remark, that the meridians of greatest 
magnetic intensity are, ceieris paribus, also iha meridhms of 
greatest atmos|>hejie eojumotion. The discovery of tliis (act is 
due to Capt. Babino. The cause is explained by'the theory. 

As it is the author^s intention to embody tlie practical appli- 
cation of tlds tlieoiy to navigation, with tlic necessary rules and 
tables, in a ^leparate work, suOlcicnt has been said tJ familiari;<c 
the reader with the general idea of a cause external to the earth, 
as the active motor in all atmosplierie ])lienomena. We will 
therelbre ojdy allude in a general way to the principal distin- 
guishing teature of the theory. We say, tlien, that tho wind in 
a storm is not in rotation, and it is a dangerous doctrine to teach 
the navigator. We also assert as distinctly, that tho wind in a 
storm does not blow Irom all sides towards the centre, which is 
just as dangerous to believe. If it were wise to pin our faith 
to any Procrustean formula, we nught endorse the tbllowino- 
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propo>;iiion>^ : That at tlic bcgininniv <>f a storm (lie wind is iVoni 
ihe oquator towards the poles h\ oyevy part of iha storm \ tliat, 
at a later date, anotlier current (really a polar current dellectcd 
by convection) set.s in at riglit angles to the first one ; and that 
at the end of tlie storrn there is only one wind blowing at riHit 
angles to the direction at the beginning. Outside the storm, 
considered as a hundred, or two or three hundred miles in diam- 
eter, there isj under certain limitations, a surlaco wind setting 
towards tlie general focus of motion and condensation, and this 
surtiice wind will be strongest from the westward, on account 
of tlie motion of the whole atmosphere in which ihQ.<o other 
motions are ])erformcd being to the eastward.^'' Tlie whole phe- 
nomenon is electrical or magnetic, or electro-magnetic or ethe- 
real, whichever name pleases best. The vortex, by its action, 
causes a current of induction below, from tlie equator, as may 
be understood by inspecting Fig. 2, wliich in the )K>rthern liem- 
isphere brings in a southerly current l)y convection : the regu- 
lar circular current, however, iinally |)enetrates below, as soon 
as the process of induction has ceased; and thus the polar cur- 
rent of the atmospliere at last overcomes the e(]uatorial current 
in a furious squall, which ceases by degrees, and the equilibrium 
is restored. 

ICvery locality >vill have its peculiar features ; in each, the 
prevailing wind will be at right angles to the magnetic meridian, 
and the progress of the storm will tend to follow the magnetic 
parallel, which is one reasoji why the Atlantic and Indian 
Ocean storms liave been mistaken for progressive v,*hirlwinds. 
WJien these views are developed in full, tlie mariner can pretty 
certainly decide Ids position in tlie storm, the direction of its 
progress, and its probable duration. 

'^ In middle latitudes. 
3^ 
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.AIEOIIANfOAI. AOTIOxX OF Tim MOON. 

Wk \\'}\\ now proceed to give the mctliod of detcrjiiiiiing tlio 
latitude of tlic axis of the vortex, at tbe time of itvS passage over 
any given meridian, and at any given time. And afterwards 
wo will give a brief abstract froin the record of iha weatlier, for 
one sidereal period of the moon, in order to compare tlie theory 
with observation. 



M 




""J'' 



In the above figure, the circle P 1*'^ K represents the earth, J*l 
tlie equator, P P' tln^ poh?s, T tlio centre of tlio earth, I lie 
meclianical centre of iha terra! vortex, M the moon, X X' the 
axis of the vortex, and A the point where the radius rector of 
the moon pierces tlie surface of the earth. If we consider the 
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ixxk of the voriox to be tlic axis of cqinlibriiun in the system, it 
is evident that T C will be to M, as the Diass of tlie moon to 
the mass of the earth. Now, if wo take these masses respect- 
ively as 1 to ^/2.3, ai\d tlie moorils mean distance at *238,CoO 
miles, tlio mean value of T is e(]ual to this number, divided 

by the sum of tliese masses, •?'. ^., tlic mean radius vector of tlie 

little orbit, described by the earth's centre around the centre of 
gravity of the cartli and moon, is equal fif^^ff- -:- 3,250 
miles ; and at any other distance of the inoon, is equal to that 
distance, divided by tlie same sum. Therefore, by taking T 
in the inverse ratio of the mean semi-diameter of the moon to 
the true semi-diameter, we shall liavc the value of T at that 
time, -l^ut T A is to 1' C as radius to the cosine of the arc A 
H, and R IV are the points on iho eartli's surface pierced by 
the axis of the vortex, supposing this axis coincident with iha 
pole of the lunar orbit. If this were so, the calculation would 
be very short and simple; and it will, perhaps, facilitate the in- 
vestigation, by considering, for the present, tliat the two axes do 
coincide. 

In order, also, to simplify ihe. question, we will consider the 
earlli a perfect spliere, liaving a diameter of '/,000 nnles, equal 
to the actual polar diameter, and therefore T A is equal to 
3,050 miles. 

In the spherical triangle given on next page, we Jiave given the 
point A, being the position of the moon in right asccnsicni and dc- 
elination in the heavens, and considered as terrestrial latitude 
and longitude. 

Therefore, 1* A is equal to the coniplement of the moon's dc~ 
cliiuUion, P being the pole of the earth, and L being the polo 
of tlie lunar orbit; P L is equal to the obliquity of the lunar 
orbit, witli respect to the earth, and is therefore given by fuid- 
ing the true inclination of tlic linear orbit at the time, equal K 
L, [K being the pole of the ecliptic,) tdm the true longitude of 
the ascendirjg node, and the obliquity of the ecliptic P E. 
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Now, its wo arc supposing the axis of the vortex |)arallel to tha 
pole of the Ulnar orbit, and to pierce the earth'.s surface at E, 
A U L will evidently all be in the same plaiK^ ; and, as in the 
case of A and L, this plane passes througl) tlie earfh\s centre, A 
li Ji must all lie in the same great circle. J laving, therefore, 
the right ascension of A, and the right ascension of L, we have 
the angle P. This gives us two sides, and tlie included angle, 
to hnd the side L A. Jiut we Jiave before ibund the arc A R ; 
we tlierefore know L R. But in fnuling L A, we found both 
the angles L and A, and therefore can tind 1^ 1^, which is equal 
to the complement of fhe latitude sougld. 

We have tlius indicated biielly the sin^ple })rocess ]>y whkh 
we could ilnd the latitude of tlie axis of the central vortex, sup- 
posing it to be always coincident with the pole of tlie lunar 
orbit, Tlic true problem is more complicated, and the principal 
modifications, indicated by iha theojy, arc abundantly confirmed 
by observation. Tlie determination of the inclination of the 
axis of the vortex, its position in space at a given time, and the 
law of its motion, was a work of cheerless labor for a long 
time, jle that has been tantalized by hope for years, a!id ever 
on the eve of realization, has found the vision vanish, can 
understand the feeling wldch proceeds from frequent disappoint- 
ment in not finding that, wliose existence is almost deinonstrated ; 
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and more especially when tlie approximation differs but slightly 
from the actual phenomena. 

The chief difficulty at the outset of these investigations, 
arose from the conflicting authority of .astronomers in relation 
to the mass of the moon. We are too apt to confound the 
precision of the laws of nature, with the j)erfection of human 
theories. Man observes the phenomena of the heavens, and 
derives his means of predicting what will be, from what has 
been. Hence the motions of the heavenly bodies are known to 
within a trifling amount of the truth ; but it does not follow that 
the true explanation is always given by theory. If this were so, 
the mass of the moon (for instance) ought to be the same, whether 
deduced from the principle of gravitation or from some other 
source. This is not so. Newton found it -Jq of that of the 
earth. La Place, from a profound theoretical discussion of the 
tides, gave it as j-^,q, while from other sources he found a neces- 
sity of diminishing it still more, to -J-g, and finally as low as J^. 
Bailly, Herschel, and others, from the nutation of the earth's axis, 
only found gV? ^"^ ^^^ Baron Lindenau deduced the mass from 
the same phenomenon g^. In a yqij recent work by Mr. Hind, 
he uses this last value in certain computations, and remarks, that 
we shall not be very far wrong in considering it as as -^^ of the 
mass of the earth. This shows the uncertainty of the matter in 
1852. If astronomy is so perfect as to determine the parallax of 
a fixed star, which is almost always less than one second, why is 
it that the mass of the moon is not more nearly approximated ? 
Every two weeks the sun's longitude is aftected by the position 
of the moon, alternately increasing and diminishing it, by a 
quantity depending solely upon the relative mass of the earth 
and moon, and is a gross quantity compared to the parallax of 
a star. So, also, the horizontal parallax — the most palpable of 
all methods — taken by diflTerent observers at Berlin, and the 
Cape of Good Hope, (a very respectable base line, one would 
suppose,) makes the mass of the moon greater than its value 
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derived Worn luitation ; tlie first giving about ^\,, the la-st about 
.j-j\v. Does not this (leclare {])at it is unsafe to depend too 
al)soiulely on the strict wording of the Newtonian law of gravi- 
tation. Ifappily our theory furnishes us witli the correct vahic 
of tlie inoonls mass, written legibly on tlie surface of ihe eartli ; 
and it comes out nearly what these two phenornetia always gave 
it, vix. : , 3V3 oftliatof tlio earth. In another place we shall 
inrpurc into the cause of the discrepancy as given by the nuta- 
tion of tlio earth. 



T^IOTION OF rnV) AXIS OF TllH YOIITJIX. 

\( tlie axis of the terral vortex does not coincide with ilu) axis 
of the lunar orbit, we rn\ist derive this position from observation, 
which can only be done by long and careful attention. This 
dilliculty is increased by the uncertainty about tlie mass of the 
moon, already alluded to, and by the fact that there are three 
vortices in each liemisphere which pass over twice m each montli, 
and it is not alwans possible to decide by observation, whether 
a vortex is ascending or descending, or even to discriminate be- 
tween them, so as to be assured that this is the central descend- 
ing, and that the outer vortex ascending. A better acquaint- 
a)ice, however, with the phenomenon, at last dissipates tlris un- 
certainty, and the vortices are then found to pursue their course 
with that regularity wliich varies only according to law. The 
position of the vortex (tlie central vortex is the oiie under con- 
sideration) then depends on the inclination of its axis to the axis 
of the earth, and the right ascension of that axis at the given 
time. For wo shall see that an assumed immobility of tlie axis 
of the vortex, would bo in direct collision with the principles of 
the theory. 

-Let the following figure represent a globe of wood of uniform 
density tliroughout. Let this globe bo rotated round the axis. 
It is eviderU that no change of position of the axis would be 
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Mi^' 6 



|)ioduced by tbc rotation, If we add two equal masses of lead 
at y/i' and m\ on opposite sides of the axi.s, tho globe is still in 
equilibrinni, as far as gravity is concerned, and if perfectly 
spherical and Jioniogeneous it might be suspended from its centre 
in any position, or assume indiiferently any position in a vessel 
of water. Uy however, the globe is now put into a state of rapid 
rotation round the axis, and then allowed to iloat freely in tho 
water, wo perceive that it is no longer in a state of ecpnlibrium. 
The mass m being more dense than its antagonist particle at 
«, and liaving ecpial velocity, its momentum is greater, and it 
now tends continually to pull the pole from its perpendicular, 
without affecting the position of the centre. The same eilcct is 
produced by m', and consequently the axis describes the surface 
of a double cone, whose vertices are at tho centre of the globe. 
If these masses of lead had been placed at opposite sides of the 
axis on tlte equator of tlie globe, no such motion would be pro- 
duced ; for we are supposing the globe formed of a tiard and 
miyielding material. In tho case of the etiiereal vortex of the 
earth, we must remember there are two different kinds of riiat- 
ter," -one ponderable, the other not ponderable ; yet both sub- 
ject to the same dynamical laws. If we consider the axis of 
the terral vortex to coincide with the axis of the hnuir orbit, the 
moon and earth are placed in the equatorial plane of the vortex, 
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and consequently there can be no derangement of (he equi- 
librium of the vortex by its own rotatioi^. j]ut even in this case, 
seeing tbat the moon\s orbit is inelined to tlio ecliptic, tlic gravi- 
tating power of iho Hwn is exerted on the moon, and of neces- 
sity she must ([uit the equatorial plane of the vortex ; for the 
sun can exert no influence on the matter of the vortex by his 
attracting pov/er. The moment, however, the inoon lias Ml the 
equatorial plane of tlie vortex, tlic principle of momentum comes 
into play, and a conical motion of the axis of the vortex is pro- 
duced, by Us seeking to follow the moon in her monthly revolu- 
tion. This case is, however, very diflerent to ihc illustration wo 
gave. The vortex is a Jluid, through whicli the inoon freely 
wends her way, passing through the equatorial plane of tlio 
vortex twice in each revolution. These points constitutes tlto 
moon's nodes on the plane of the vortex, aiid, from the principles 
laid down, the force of the moon to disturb the equilibrium of 
the axis of the vortex, vanishes at these point.s, and attains a 
maximum 00^ from them. And the effect produced, in passing 
from her ascending to her descending node, is equal and con- 
trary to the effect produced in passing tVom lier descending to 

her ascending node, reckordng tlieso points on the piano of 

the vortex. 

IXCLINA'tlOX OF Tlll'^. AXIS. 

]^>y whatever means the two planes first becanu? permanently 
inclined, wo see that it is a necessary consequence of tlie admis- 
sion of these principles, not oidy that the axis of the vortex 
should be drawn aside by the momentum of the eartli and 
moon, ever striving, as it were, to maintain a dynamical balance 
in the system, in accordance with the simple laws of motion, and 
ever disturbed by the action of gravitation exerted on the 
grosser matter of the system ; but also, that this axis shoidd 
follow, the axis of the lunar orbit, at the same mean inclination, 
during the complete revolution of the node. The mean inclina- 
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lion of the two axes, dctcrDiincd by oKservation, is 2^ 4o\ and 
the nionflily equal ion, at a maxinnnn, is about 16', being a plus 
correcliou in the northern heniispliere, >v]icro the moon is be- 
tween Jier descending and ascending jiode, reckoned on the 
plane of tlie vortex, and a minus correction, witen between her 
ascending and descending node. And the mean longitude of 
the node will be the same as the true longitude of iho moon's 
orl)it node,- -the niaxirn\nn correction tor the true longitude 
being only abo\it 5^ rJ:. 

In the following hgnve, i* is the polo of the earth ; J^^ the 
pole of the ecliptic ; L the polo of the lunar orbit; Y the mean 
position of the pole of the vor- 
tex at the time ; the angle ^ 
K L the true longitude of the 
polo of the lunar orbit, equal 
to the true longitude of the 
ascending node :b OO"^. V Jv 
is therefore the mean inclina- 
tion : :: 2^ 45' ; and the little 
circle, the orbit described by 
the pole of the vortex twice in 
each sidereal revolution of the 
moon. The distance of the 
pole of the vortex from the 
mean position V, nniy be ap- 
proximately estimated, by mul- 
tiplying the maximum value 
15' by the sine of twice the 
moon's distance from the node 
of the vortex, or from its mean 
position, viz. : the true longi- 
tude of the ascending node of 
the moon on llio ecliptic. 
From this wc nn\y calculate the true place of the node, the ivm 
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obli(|uity, and tlic true inclination to the lunar orbit. Having 
indicated the nece-^sity for (his corrcctioiij and its niuncrical co- 
eHieicnt, we sliall no longer embarrass the computation by sucli 
minutiiCj but consider the mean inclination as tlic true inclina- 
tion, and the mean place of the node as the true place of the 
node, and coincident with the ascending node of tlic moon^s 
orbit on tlio ecliptic. 

rOSlTION OF THE AXIS OF TJIH YOllTJOX. 

It is now necessary to prove that ihe axis of the vortex will 
still pass through the centre of gravity of the earth and moon. 



M. 



Fif^.S 




Let X X now represent tlic axis of the lunar orbit, and the 
centre of gravity of the earth and moon. X' X/ the axis of the 
vortex, and K G 11 i]io inclination of tliis axis. Then from 



similarity 


Ct ' 


^T / : 


: G m : 


Mm 


but 


T t 


Mm : 


: '^foon^s mass : 


Earth's mass. 


That is 


'Ti : 


U Til : 


: T G : 


MG. 



Therefore ihe system is still balanced ; and in no other point 
but the point G, can tlie intersection of the axes be made with- 
out destrovinrv this balance. 
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It will be observed by inspecting the figurej thai the arc 
li' K' is greater tluui the are R K, Tliat the fust increase-^ the 
arc A l\j and tlie second diniinislies that arc. The arc K K/ is 
a |)ius correction tliereibre, and the smaller arc K K a in inns 
correction, i( the moon is between her descending and as- 
cending node, (taking now the node on tlie eeliptiCj) the correc- 
tion is negative, and we take tlie smaller arc. M the moon is 
between licv ascending and descending node, the correction is 
positive, and we take the larger arc. If the nuion is 00'^ from 
tlie node, lite correction is a maximum. If the moon is at iha 
node, ihdi correction is null. In all other positions it is as the 
sine of the moon's distance from tlie nodes. We mnst now find 
the maximum value of these arcs of correction corresponding to 
the mean inclination of 2^ 45'. 

To do this %vc may reduce 'T C to T t in the ratio of radius to 
cosine of the inclination, and taking T B tor radius. 




T X Oos &c. (inclination 2^ 45'). , ,, . . ,, 

^ ^ -IS equal the cosine ot the arc 

B K' and B Iv' d' A B . . A W and A W -• A II' : ^ R' K\ 
Ihit from the nature of the circle, arc R K ■]■ arc IV K/ -- : angle 
II G K -P angle R' G K\ or equal to double iha inclination ; and 
therefore, by subtracting either arc from double the inclination, 
w^e may get the other arc. 
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The inaxinuun value of the^se arcs can, liowever, 1)0 ioxind by 
a .simple |)ro])ortio]i, by saying* ; as the arc A II, |>his (lie incli- 
nation, is to the inclination, so is the inclination to the diAerenco 
between them ; and therefore, the inclination, plus half the dif- 
ference, is equal iho greater arc, and Die inclination, minus half 
the dirtevence, is equal the lesser ; the greater being positive, 
and tlie lesser negative. 

J laving found tlicarc A R, and knowing the moon's distance 
from either node, we must reduce these values of tlie ares R K 
and ii' K/ just found, in tlve ratio of ladius to the sine of that 
distance, aiul apply it to tlic arc A K or A' E', and wo shall 
get the jh-st correction equal to tlie arc A K or A K\ 

Call the arc A li : :- a 

" inclination : : n 

" distance from the node : v: d 

" arcAK :::: k 

and supposing the \'alue of A K be wanted for tlic northern 
hemisphere when the moon is between lier descending and as- 
cending node, we Jnive 

k ::::: OT ---^ -^.. ■■ " ^ 

\({\\(i moon is between her ascending and descending node, 
then 

tn d- -'' '.i" '') sin./. 

X^ - a d- >•■ ■ ■ ^^ ^ 

Tlie computation will be shorter, Jiowever, if we merely re- 
duce the inclination to the sine of the distance from the node 
for the fust correction of the arc A H, if we nerdect the semi- 
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monllily motion of Ihc axis; for lliis last correction diminishes 
the phis corrections, nm\ tha ftrst one increase.s it. If, tliereforo, 
one is neglected, it is better to neglect the other also ; especially 
as it might be deemed ailectation to notice trilling inequalities 
in the present state of the eh'ments of the question. 

There is one inequality, however, which it will not do to neg- 
lect. This arises from the dis|)lacement of the axis of the vortex. 



DISPLACEMENT OF TUH AXIS. 
We liavc represented the axis of the terral vortex as con- 
tinually passing through the centre of gravity of iho earth and 
moon. Nov/, by tbllowiug out tha principles of the theory, wc 
shall sec tliat this caimot bo tlie case, except whc)^ the moon is 
in quadrature with tlio sun. To explain this : 



FlaW 



Let the curve passing through C represent a }>ortion of the 
orbit of the earth, and B the sun. Fronn tlie principles laid 
down, the density of the ethereal medium increases outward as 
the square roots of the distances from the sun. Nov/, if we 
consider the circle whose centre is <) to re])resent tlio whcjle 
terral vortex, it must be that tlic medium composing it varies 
also in density at different distances from the sun, and at 
the same time is rotating round the centre. That half of the 
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vortex wliich is exterior to the orbit of the eartli, being ino.si 
den^e, has eonscqueiitly most inertia, and if we conceive the 
centre of gravity of the earth and moon to bo in the orbit (as it 
must be) at G, there will not be dynamical balance in the 
terral system, if tlie centi-e of the vortex is also ibund at C. To 
preserve the equilibrium the centre of tlie vortex will uecessarily 
come nearer the s\jn, and thus bo found between T and 0, T 
representing the earth, and CD the moon, and C the centre of 
gravity of tlie two bodies. If the moon is in oppositio]^, the 
centre of the vortex will tall between the centre of gravity and 

the centre of the earth, and 
liave tlie apparent effect of 
diminishing the mass of the 
moon. If, on the other hand, 
the moon is in conjunction, 
the centre of tlie vortex will 
fall between the centre of 
gravity and tlie moon, and 
luive the apparent effect of in- 
creasing the mass of the moon. 
If tlie moon is in quadrature, 
the elTect will be null. The co- 
efUcientofthisinequalityisOO', 
and depends on the sun's dis- 
tance Irom the moon. AVhen 
tliomoon is more than 00^ from 
the sun, this correction is pos- 
itive, and when less than 90^ 
tVom the sun, it is negative. 
U we call tliis second correc- 
tion G, and the moon's dis- 
tance frorji her quadratures 
00' X Bin Q. 
^ ■ R 




Q, wo have the value of G 
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This concctioji, however, does »ot aflect tlic inclination 
of the axis of tiio vortex, as will bo undcistood by tlio 
subjoiiicd %ure. If the moon is in opposition, the axis 
of the vortex will not pass through G, but through 0\ and 
Q (>' will be parallel to K IC. If the moon is in conjunction, 
the axis will be still parallel to K K/, as represented by the 
dotted line g (/, The correction, therefore, for displacement, 
is equal to tlic are K Q or K q^ and the correct position of the 
vortex on the suri^ice of the earth at a given time will bo at the 
points Q or </, and Q' or q'^ considering the earth as a sphere. 

In the spherical triangle A P Y, P is the pole of the earth, V 
tlie pole of the vortex, A iha ])oint of the earth's surface pierced 
by the radius vector of tlie moon, A Q, is the corrected arc, and 
P V is the obliquity of ilxa vortex. Now, as the axis of the 
vortex is parallel to the polo V, and tlie cartli^s centre, and tlie 
lino M A also passes through the earth's centre, consequently 




M 



A Q V will all lie in the same great circle, and as P V is 
known, and P A is equal to the complement of the moon's 
declination at the time, and tlie right ascensions of A and V 
give the angle P, we have two sides and the included angle to 
lind the rest, P Q being the complement of the latitude sought. 
NVe will now give an example of iho, application of these 
principles. 
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Kiv.m'ple:'^ Hcquirod flic latitude of the central vortex at 
ilie time of its Micridian passage in longitude 88"^ 50' west, July 
2d, 1853. 



OJ'^NTKAE VORT}<:X ABGHNDiNC 

Greenwich lime of passage ..... 

Mean longitude of )noon's node . . 
^IVne '' '' ... 

Mean inclination of lunar orbit . . . 
True " '' ... 

Obliquity of ecliptic ....... 

Mean inclination of vortex 

Then in the spherical triangle .1^ E Y. 
P .1^] .... is equal . . . 
KV .... ** ... 

E .... " ... 

.1.^ .... " ... 

rv .... *^ ... 



2d. 3h. Ini. 
V8^ 20' 

19 32 

5 9 

5 13 

23 21 32'' 

2 45 



23^ 21' 32'' 

1 BB 

100 28 

18 5 1 

20 2 32 



Calling P the polar angle and I* V the obliquity of vortex. 



/'if/. « 



"7 




• For coiivcnioiicc to those wi:s)iiM<.:j to vtu'lty the calculation of thc^o 
(rial)glc^, \va luwc put down oach fade and a>j<^le as foiiacl. Also, as an 
aid to tiie r>avigalor. 



Hosted by Google 



MKCHANIOAL TirKOiiY OF BTOiLMB. 73 

To iind the arc A R. 

By conibiimio. (he two proportions aheaay given, wo have 
oy logari(hn>s : 

M. i\. V. iiiinor : :: 3250 Lorv. 3.512083 

A[. 8. {). of mooti :: 040" « 2.07 3128 

P. S. 1). of earth : :: 3950 A. C. 0.403103 

^^^^^^ 10.000000 

T. B. I), of jnoon . . . 885^5 A. C. '7.052811 

Log. Cosine ai-c A R : : 28^ bV S" 0.042025 

As the only variabk3 (quantity in tlie above ibrrnida k tho 
*'True'\senii-dianietcr of tlie moon at the time, we may arid 
the Constant higarithni 2.880214 to the arithmetical comple^ 
nient of the h>ganthm of the true semi-diameter, and wo havo 
in two lines the log. eosijjo of tlic arc A R. 

^Wo must now iind iho arc UK equal at a maximnm to 
9/^ 45'. The irm longitude of the moon's m:)do being 19^ 32' 
and iho moon's longitude, per Nautical Almanac, bei4 58^ 30'* 
the distance from the node is 21« 2\ tlicrelbre, i}ie col^-ection is 
>..^arcRK:.:^^:'^^:>< -L^^^i; ,,.,,. 

To tind the coricction tor disphicement. 

True longitude of sun at date 100"^ 30' 

^^ \ . ''^'''^^'' " , 58 30 

Moon's distauce trom quadrature ....... 43 

As iho moon is less than 90^ Aom the sun this corrections also 
Jicgative, or 

Av.ir - 00' X sin 48^ 

Arc A R : : 28"^ 57' 3" 

R K : : - - 30 13 
K (/ : : I 40 



Sum : : 2 



'0 i^l 4 : : (M)rrected arc A Q. 
4 
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Wo have now the necessary cleincnts in tlio Nautical Ahna- 
nac, whkh wc must reduce for tljc instant of tlie vortex passing 
the meridian in Greenwich time. 



July 2d. 
Meridian passage, local time, at . . 
" in Greenwicli time . 



liight ascension . . 
J)cclination nortli . . 
Obliquity of the vortex 
Polar angle . . . 
Arc A Q .... 



same time 



Oh. 5m. A. M. 
2d. 3h. Im. 

18 00 1 

26 2 32 

18 5 7 

26 51 4 




P A :: 


:: 71^ 


59' 


50 


P V : 


: 26 


2 


32 


Y A : 


: 89 


3 





V (I : 


: 02 


11 


50 


PQ: 


:: 47 


14 


22 



Y 

A 



1280 Si' 38'' 



41 
20 



50 
3 



44 
42 
55 



Q : : 20 22 55 
Latitude of Q on tire s])here - : 42^ 45' 38" 



CORHEOTION FOR PROTUBERANCE. 

We have liitherto considered the earth a perfect spliero %vith 
a diameter of 7,900 miles. It is convenient to regard it thus, 
and afterwards make the correction for protuberance. Wo will 
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now indicate the process for obtaining this correction by the aid 
of tlie tbllowini^ dijigrani. 

Let ]^> bisect the cliord 
Z 71 . Then, by ^'coinetry, 
tlie angle F Q Y is equal to 
^\(i angle B T F, and the 
protuberance F Y is ccpial 
the sineof tliat angle, making 
Q. F radius. This angk% 
made by the axis of tlie vor- 
tex and the surface of the 
s])here, is coninionly between 
30^ and 40^, according as 
the moon is near Jier apogee 
or perigee; and \\\(i correc- 
tion will bo greatest when 
the angle is least, as at the 
apogee. At \S\q> equator, tlio 
whole protuberance of the 
earth is about 13 miles. 
jSfultiply this by the cosine 
of the angle and divide by 
\\\Q. sine, and we shall get 
the value of {\\q> arc Q Y 
for the equator. For the smallest angle, wlien the correction is 
a maximum, this correction will be about 20' of latitude at the 
equator ; for other latitudes it is diminished as the squares of 
the cosines of the latitude. Then add this amount to the lati- 
tude Y. Q, equal the latitude Y. Y. This, however, is only cor- 
rect when the axis of the vortex is in the same plane as the axis 
of the earth ; it is, therefore, subject to a minus correction, 
which can l)e found by saying, as radius to cosine of obliquity 
so is the correction to a tourth- the difference of these correc- 
tions is tlie maximum minus correction, and needs reducing in 
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the ratio of radius to the cosine of the angle of the moon's dis- 
tance tVoni the node ; but as it can only amount to about 2' at 
a niaxinnun under tlie most favorable circumstances, it is not 
necessary to notice it. The correction previously noticed is on 
the supposition that the earth is like a sphere liaving T F for 
radius; as it is a splieroid, we must correct again. In'om the 
evolute, draw tlic line 8 F, and parallel to it, draw T W ; tlien 
K W is the latitude of tlie point F on the surtace of the spheroid. 
This second correction is also a plus correctioUj sul>ject to the 
same error as the lirst on account of tlie obliquity, its maximum 
value for an angle of 30'' is about G', and is greatest in latitude 

, C X sin (double the lat.) 
45^ ; tor otiter latitudes, it is equal ., - 

The three principal corrections for protuberance may be esii- 
mated from the following table, calculated tor every 15' of lati- 
tude tor an angle of 30^, or wlieu the correction is greatest. 

.I.alitiule. 1st Cor r. 2d Cor r. M Corr. 

-I- :^^0' d- ' 2 

15 -I- 10 -I- 3 ^ 1.5 

30 -[- 15 -b 5 — 1.5 

45 -1- 10 -!- G - 1. 

CO d- 5 I 5 ' ' 1 

VO -h 1 1- 3 — 0.5 

We can now apply this correction to the latitude of the vortex 
just found : 

Latitude on the sphere ...... 42^ 45^ 38'^ n. 

Correction lor protuberance .... •!- 14 22 

Correct latitude ........ '43 00 0() 

MnAVAUKil-: STOKM, JUbY 2. 

As tliis example was calculated about ian days beibre the 
actual date, we Itave ap})ended an extract from the ^iilwaukie 
papers, which is in the same longitude as Ottawa, in whicli place 
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the calculation was Diadc. It is needless to remark tliat tlio 
latitude of Milwaukie correspoiuls to tlio calculated latitude of 
the centre of the vortex. It is not inteiidedj however, to convey 
tljc idea that the central lino is ahvays iUo, most subject to tlio 
greatest violence -a storm may liavc several centres or nuclei 
of disturbance, whicli arc frequently waning and reviving as tlio 
storm progresses. (Generally speaking, liowcver, the greatest 
action is dcvelo|)ed along tlio lino previously passed over by the 
axis of the vortex, 

"Summit, Waukesha Co., Wis., July 4, 1858. 
*K)ur town, on Saturday, the 2d, was visited by a terrible storin, 
which will long bo remembered by those who witnessed its elFects 
and suilered from its t^ny. It arose in the south-west, and camo 
scowling in blackness, sulTicient to indicate its anger, for tln3 
space of eiglity or a hundred rods in undth, covering our usually 
quiet village; and \m nearly half an hour's duration, the raiii 
fell in torrents, tlio heavens blaxcd with the liglitning's Hashes, 
trees fell and were uprooted by the fury of the l;)last, Iraj-^nnents 
of gates and of buildings, .sliingles, roof-boards, rafters, circled 

through iha air, the playthings of the wind- aiul buildings 

themselves were moved entire from their ibundatiorrs, and de- 
posited at different distances from their original ])ositions. A 
barn, fiiYy-iive h^i square on the ground, owned by Mr. II R, 
Hinckley, is moved from its position some i^nx feet to the east- 
ward ; and a house, some fifteen by eighteen feet on tlic ground, 
owned by the same ])erson, fronting the east, was driven by the 
wind to the opposite side of the street, and now iVonts nearly 
west ; and wluU is most strange, is tl)at the grass, in the route 
the house must have passed over, stands straight as usual, and 
giKQ^ no evidence that i\\(^ building was pushed along on the 
ground. A lady running trom a house unrooted by the storm, 
took an aerial Jlight over two lences, and llnally caught against 
a tree, wliich arrested her passage for a nioment only, wlicn, 
giving way, she renewed her journey for a few rods, and was 
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set down luiluut in Mr, 0. Heed's wlieat field, where, clinging 
to the growinr( o'rain, sljc remained till the gale went by.''''' 

Tlic weather at this |)laee h brielly reeorded in the aeeom- 
panying abstract tVoni the journal, as well as in an extract iVoni 
a note to r*rotessor Henry, of the Binitlisonian Institution, from 
a friend of tlie authors, who has long occupied a high oflicial 
station in Illinois. Ihit such coincidences are of no value in 
deciding on the merits of such a theory. It must be tried be- 
fore the tribunal of the world, and applied to phenomemi in 
other countries with success, before its merits can 1:)C fully ap- 
preciated. The accompanying record, therefore, is ordy given 
to s1h:)w how^ these vortices render themselves ap})arent, and 
w'liat ouglit to be observed, aiul also to exhibit the order of their 
recurrence and their positions at a given time. 

Exlmct of a note addressed to ike Secreiari/ of the Smithsoniati 
Imtltution, hj ]ion, John Dam ddon, on this subject. 
"As a striking instance of the remarkable coincidences con- 
firmatory of these calculations, I will state, that on Friday, the 
fust of July last, tliis gentlemanf stated that on the next day a 
storm would pass north of us, being central a little south of .\fil- 
waukie, and that he thought, from the state of the atmosphei'C, 
the storm would be severe, and that its greatest violence would 
be felt on the afternoon or night of the next day. At tin's time 
the weather was line, without any indications of a storm, so hv 
as I could jw}ge. At noon on the following day he pointed out 
the indications of a storm at the north and north- we.st, consist- 
ing of a dark, hazy belt in tliat direction, extending up a few 
degrees above the horizon, although so indistinct as to have 
escaped my observation. At five o'clock a violent storm visited 
us, which lasted hnU an hour, although a clear sky was visible 
at the south the whole time. On iMonday morning I learned, 
irom the telegraph oilico at Chicago, that early on Saturday 
* Daily Wisconsin, July 1. f The author. 
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afternoon connnunicaiion witli ^Milwaukie had been interrupted 
by atmospheric eleetricity, and that the line had been broken 
by a storm." 

NICW YORK STORM. 

After this was written, the author discovered tliat the vortex 
was equally violent the day before at New York, July 1st, 1853. 
An account of this storrn follows. The calculation has not been 
made, but it is easy to perceive that tlie latitude of the vortex, 

on July Ist, must be very nearly that of New York being in 

latitude 43^ next day and ascending. 

*'At a meeting of iha American Association, convened at 
Cleveland, .Professor Loom is preseiited a long notice of the ter- 
rible liail storm in New York on the 1st of July, lie traced it.s 
course, and niinutely examined all the phenomena relating to it, 
from a mile and a half south-east of Paterson, N. J., to tlie east 
side of Long Island, where it appeared nearly to have spent it^s 
force. It passed over the village of Aqucenac, striking the 
Island of New York in the vicinity of the Crystal I*alace. It 
was not much more than half a mile wide. Tlie size of {he. 
hail-stones was almost incredibly large, many of them being as 
largo as a hen*s egg^ and the Professor saw several which he 
thought as large as his list. Some of them weighed nearly half 
a pound. The principal tacts in relation to this storm were 
published at the time, and need not be repeated. The discus- 
sions arising among the members as to the origin and the size 
of these hail-stones, and the phenomena of the storm, were ex- 
ceedingly interesting. Tlioy were participated in by Professors 
Hcustus and Hosford, of Cambridge University, X*rofessor Loo- 
mis, and Prot\\ssors Pache and Redtield. The latter two gentle- 
men diifer somewhat, we should suppose radically, in their 
meteorological theories, and had some very sharp but very 
pleasant " shooting" between them."^^' 

* Chicago Democrat. 
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CJ^^NTRAL YOUTKX DKS0KN3)INa 

Wo will now make the calculation for ihe central vortex 
descendbuf, for longitndc 88^ 50' west, August '/, 1853,--put- 
ting down the necessary elerucnts for tlic lime of the nicridiaji 
passage in order : 



I^Ieridiaii passage m local lirae 


at 






2h. $ 


»5m. 


P. M. 


** " in Oreouwioli 


time 






Vd. 8h. 18m, 


Mass of the moon ^1^.3 U, K. ^ 


^. minor 




3,250 miles. 


Obliquity of Wxa vortex, naine 


time 


, , 




20'^ 





0" 


J?*olar angle of ^* 


u 


, 




n 


41 


i1 


True longitude of moon's node 


(i 


. 




is 


42 





** inclination of orbit 


t{ 


, 




5 


5 





^' longitude of the sun 


u 






135 


20 





Moon\s longitude 


ii 






100 


44 





** distance from node 


i( 


, 




01 


2 





" distance from quadrature '' . 






55 


30 





** true semi-diameter 


^i 










043 


*' right ascension 


u 


, 




r/2 


30 





" declination north 


a 






8 


42 


20 


Constant logarithm . . . 


2.889 


214 










Arith. comp. of log. of 013 . 


V.02o 


188 










Log. cos. arc. A 11 . . . . 


■9.014 


im 




34 


> 44' 


48" 


1st. . 


correcf 


ion, 


- 


2 


45 





2d. • 


correct 


ion, 




1 


14 


15 


Corrected arc A Q . . . 








: 30 


15 


33^ 


P A . . . . 




81^ 


IV^ 


40" 






V V . . . . 




20 


5 









1' .... 




115 


11 


4:1 






V .... 




oa 


34 


20 






A 




23 


28 


24 






A Y . . . . 




1)2 


48 


30 






Q 




ai 


32 


18 
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Complcnioiit of lat. : : P Q : : 48"^ 49' 41 
TliG latitude is tlierefoio for 

the earthj as a sphere 
Correction for protuberance 
True latitude of centre 
Latitude of Otto wa . . 
Vortex passed .... 



41 10 18 
IG 

U 20 18 north. 
41 20 <^ 

6 18 north of Ottowa. 



A 




F^j^^ 16 



As tliis was nearly a central passage, and as the inlluence was 
less extensive than usual, on account of great atmospheric press- 
ure with a low dew point, tlie central disturbance could the 
nioi-e readily be located, and was certainly to the north, and l>ut 
a Ixnv nnles. Tlie tbilowing is from tlie record of the weather : 

Aifjjuni 6th. Very Ihie and clear all day ; wind from vS.-W.; 
a liglit breeze ; 8 v. m. iVequent ihvshes of lightning in the 
northern sky ; 10 v. m. a lov) hank of dense clouds in north, 
fringed with cirri, visible during the iiash of tlie lightning ; 12 
V, M. same continues. 

'/th. Very fine and clear morning; wirtd B.-W. moderate; 
]ioon, clouds accumulating in tlie northern half of the 
sky; wind tVesher 8.-AV. ; a p. ?.f. a clap of th\nider over- 
head, and black cunnili in west, north, and east ; 4 i>. >f. mucli 
thunder, and scattered showers; six miles west rained very 
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licavily ; G p. m. the heavy cloud.<5 passing over to the south ; 10 
p. M. clear a^-ain in north. 

Aur/usl 8t]i. Clear all day; wind the same (B.-W.) ; a hazy 
bank visible all along on southern horizon. 

This was not a storm, in the ordinary acceptaiion of the term ; 
Imt the same cause, under other eircuinstances, would have pro- 
duced one; and let it be borne in mind, tliat although the 
moon is the chief disturbing cause, and the passages of the vor- 
tices are the periods of greatest commotion in both settled and 
unsettled weather, still the sun is powerlul in predisposing the 
circumstances, whether favorable or untavorable ; and as there 
is no periodic connection l)etween the passage of a vortex and 
the concurrence of the great atmospheric waves, it will, of course, 
]ia|)|)en only occasionally that all the circumstances will con- 
spire to make a storm. There are also other modifying causes, 
to which we have not yet alluded, which inlluence the storms 

at dillerent seasoiis of the year, exaggerating their activity in 

some latitudes, and diminishing it in other latitudes. In tliis 
latitude, tlie months of ^Ntay, June, and July are marked by 
more enei-gctic action than August, September, and October, 
'jlio activity of one vortex also, in one |)lace, seems to modify 
tlie activity of another vortex in another place. i3ut the great 
question to decide is : J)o tliesc vortices really exist ? Do they 
follow each other in the order indicated by the theory ? Do 
they ]>ass tVom soulli to nortli, and from north to south, at tlie 
tlme^ indicated by the theory ? ;r)o they obey, in their monthly 
revolutions, a mathematical law connecting tlicm with the 
motions of the moon ? We answer emphatically. Yes ! And 
the non-discovery of tliese facts, is one of the most luuniliating 
tl^aturcs of the present age. 
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OTTOWA STOKM, 3:>K01CMBHIi 22, 1852. 

To sliow that the .same calculations arc applicable for otiier 
iinie.s, we will make the calculation for tlie cent re ascemUn<j^ for 
tlio 22(1 .December, 1852j taking the following eicinenlj? : 
jNIoon's mer. passage, Dec. 22d . . . 15h. 10m. G. time. 
" riglit ascensioUj same time . . oP 57' 

" declination north 15 42 

" true B. Diameter ..... 880.0'' 
" distance from node . . . . 37 
" ** " cpiadrature . , 52 

Wliich gives tlic arc A li .... 29 5 

Lst correction ........ - 1 51 

2d '' .fl 11 

Corrected arc A Q . . . . . . . 28 25 

And the latitude at tlie time of the meridian passage - : 42^ 
nortli, or about forty miles north of Ottawa. 

Al>stract from the record :- 

*Dcc. 9AM, 1852. Wind N.-k:., fine weather. 

Dec, 22d. Thick, haz)^ morning, wind east, mucli lighter in 
B.-]'>. than in N.-W. ; 8 a. m., a clear arch in S.-E. getting 
nK>re to south ; noon, very black in W*". N.-W. ; above, a broken 
layer of eir. cumulus, the sun visible sometimes through the 
^vaves; wind round to S.~K., and fresher; getting tldeker all 
day; 10 r. m., wind south, strong; tlumder, lightniiig, and 
lieavy rain all night, with strong squalls from south. 

Dec, 23d. Wind 8.-W., moderate, drizzly day; 10 i>. m., 
wind west, and getting clearer. 

The next day the vortex passed the latitude of Montreal (the 
moon being on the meridian about 10 v, m.) 

* This was also calculated before the cveut. 
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Af AONiaMO S'rOlOf, })]<:GKMBKH 23, 1852. 

In the July nimibcr of Vol. XVI. of Sillinian^s Jounial, wo 
find ocrlain )iotices of the weather in 1852, by Charles Small- 
wood, of 8t. Martins, nine miles east of Montreal. Ho men- 
tions " two remarkable electiieal storms (vvliich) oeenrred on 
the 23d and 31st of Decendicr, (in whieh) sparks -4% of an 
inch were constantly passing iVom the conductor to the dis- 
cliargcr for several hours each day.^* At 10 i\ m. (23d) the 
vortex passed over I^Iontreal, and again desceiiding on the 31st 
Northj and was visible at Ottowa on the morning of the 
1st of January, with soutlierly wind setting towards it. On the 
29tb of December, Mr. Smallwood records*^ a low amoral arch, 
sky clear." On llie 20th, iho vortex was 5"^ to the northward 
of Moiitreal, and the aurora was consequently low- -the 
brightest auroras being when the vortex is immediately north 
without storm, or one day to the northward, although we have 
seen it verf/ low wlien the vortex was three days to the nortli, 
and no other vortex near. 



LIVKHPOOL STORM. 

On the night of the 21th of December, tlic same central 
vortex ascending^ passed between Cape Clear and iaverpo«)l. 

On the 2r>th, at midnight, the vortex ])asscd to the norlh of 
IJverpool : its northerly progress being \Qry slow, being con- 
fined for three days between the })arallel of Liverpool and its 
extrenu3 riorthern limit in latitude about r/I^. The accon)}>any~ 
ing account of the weather will show tlie result of a iong- 
continucd disturbam-e near the same latitude: 

The linltic, three days out iVom Liverpool, encountered tlie 
vortex on tlie night of the 23d. On the moniing of tlie 25th, 
very early, tlie gale eommeiiced at Liverpool, and did much 
damage. On the 26th, the vortex attained its northern limit; 
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but wc liavo not ])een al)le to procure any account of its eflx^cts 
to tlio iiorilnvavd of Liverpoolj although there can be but bltlo 
doubt that it was violent on the coast of Scotland on the 26th ; 
for the next day (2Vth) the vovtex Jiaving made the turn, 
was near the latitude of Liverpool, and caused a tremendous 
storm, tluB showing a continued state of activity for several 
daySj or a peculiarly favorable local atniosphero in those parts. 

It is veiy probable, also, that theic was a conjunction of the 
central and inner vortex o!i the 27th. Tlie iinier vortex ])rc- 
cedes the central in passing latitude 41'^; but as the mean 
radius of its orbit is less tlian that of the central, it attains to a 
higher latitude, and has, consecpiently, to cross i]\Q, path of the 
central, in order again to precede it desceiujing in latitude 4F. 
As a very trilling change in the elements of the problem will 
cause great elianges in the positions of the vortices on the 
suri^ce of the earth, it cannot now be asserted that sucli a 
conjunction did positively occur at that time; but, it maybe 
suspected, that a double disturbance would produce a greater 
conimotion, or, in other words, a inore violent storm. 

It is on this account, combined ^vith other auxiliary causes, 
that the vicinity of Cape Itorn is so proverbially stormy, as 
well as for the low standard of the barometer in that latitude, 
it is the stationary point of i\\(i vortices in ordinary positions of 
the nodes and perigee of the moon. Wc have already alluded 
to the fact, that none of the vortices scarcely ever pass nnich 
beyond latitude 80^, and then only under tavorable circum- 
stances, so (hat we ought to infc)*, that gales in high latitudes 
should set from the })oles towards the storms in lower latitudes. 
This is, }K) doubt, the fact, l;)Ut, nevertheless, a liard southerly 
blow 'iiuqi possibli/ occur in liigh northern latitudes, if a storm 
slioidd Ije raging very violently in a lower latitude on the 
opposite side of the pole, (\\q, distance across the ciix?le of 80^ 
l)eing only about 1,400 miles. As tlie dillerent vortices have a 
dilTerent limit in latitude every year, the determination of this 
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turning point is obviou5>iy of great practical ntility, as tho tact 
may )'et be connected with oilier pjicnomena, so as to give us 
iho probable character of the polar ice at any assigned time. 
On tliis point we liave more to say. 

PASSAGES OF ATJ. Tim VORTICES. 
Our remarks have liitherto been confined to the central 
vortex. We sliall now sliow from the record, that the otiier 
vortices are as clfective in deranging the equilibrium of our 
atmosphere. In the following table we have given the passages 
of the dilTerent vortices, which will serve as their true positions 
within moderate limits, to calculate from, tor all futtu-e time. 

Faksagks of thk Oknuiai. ani> JvATKUAr. YoirucKs, oasKRVKD IK Junk 
AND July, 1853, is lathudk <il^ 20' xoRTir. 

I s-igiiifyitK^ Inner; O, outer; C, central ; Ay n^cemVuv^; 1), (k\^oendtiig. 



(^rdor. 


Vortex. 


Date. 


Meridian 


ra>>age. 


Calculated latitude tiud 
Keniarks. 


1st 


h A. 




Juno '22 


7 A. M. 


south 


Centre. About 'JO"^. 


u 


0. J). 


5? 


8 A. M, 

rnoon 


not th 
north 


Wttrsuw. Storuh 


Sd 


O.A. 


28 
July 1 


I A. M. 
A. M. 


south 
south 


See record. 


-itii 


I 1). 


2 

1 


10 A, M, 
5 P. M. 


north 
north 


Eat. 48^. Storm. 


5th 


C. 3), 


8 
12 


p. M. 
6 F. >f. 


SOUtIi 

north 


Ivat, New York. Storm. 
Aurora. 


6tli 


0. A. 


13 

14 


F, M. 

10 A. ^f. 


south 
soutli 


Ste'riny, very. 




1 


15 


11 A. M. 


north 


Sec Record. 



The intervals between the ascetuling and descending passage.s 
of th(i dilTerent vortices, are 

Iktween I. A. and I. .1). from 11 to 14 days. 
O.A. " 0.1). " 10 " 12 *' 
C.A. '' 0.1). " 9 « 11 " 
and tho eileci is greatest w^hen the vortex comes to the meridian 
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before the siiiij nm] least whan after ihe ann ; m whkh case 
the full eiVeet is not developed, sometimes \mtil the following 
day. 

A brief abstract from a journal of the weather for one sidereal 
period of the moon, in 1853. 

June 21st. Fine clear morning* (S. fresh):* noon very warm 
88^ ; 4 r. m. plumous cini in south ; ends clear. 

1^2d. Hazy morning (S. very fresh) arch of cirrus in west; 
2 p. M., black in W.-N.-W. ; 3 r. m., overcast and rainy ; 4 p. m., 
a heavy gust from m\\{]\ ; 4.30 p. m., blowing furiously (S. by 
W.) ; 5 p. M., tremendous sqnall, nprooting trees and scattering 
cliimneys ; p. m., more moderate (W.) 

2od. Clearing up (N.-W.); 8 a.m., quite clear; 11 a.m., 
I)ands of mottled cirri pointing N.-3'I. and B.-W. ; ends cold 
{W.-N.-AV.) ; the cirri seem to rotate from left to right, or with 
the sun. 

24th. Fine clear cool day, l)egins and ends (N.-W.) 

25th. Clear juorning (N.-W. light) ; 2 p. m., (K.) calm ; tuits 
of tangled cirri in nortli intermixed with radiating streaks, all 
passing eastward ; ends clear. 

20tli. Hazy morning (8.-1^>.) cloudy; noon, a heavy windy 
looking l>ank in north (B. fresh), with dense cirrus tVingc above 
on its u|>per *^\\g(i\ clear in B. 

27th. Clear, warm, (W.) ; bank in north ; noon bank covered 
all tlie northern sky, and frcsli breeze; 10 p. m., a tbw ilashes 
to the northward. 

28th. Uiiiform dense cirro stratus, (B. fresh) ; noon showers 
all round ; 2 p. m., a heavy squall of wind, with thunder and 
rain (B.~W. to N.-W.) ; 8 p. m., a line of lieavy cumuli in south; 
8.30 p. M., a very bright and high cumulus in S.-W., protruding 
through a layer of dark stratus; 8.50 p. m., the cloud bcarii\g K 
by B., with three rays of electric light.f 

'^- N. B. The letters in a pareuthe?is signify the direction of the wind. 
t Giving this cloud the average veloeity of thirty rniles per hour, its- 
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M^d'^/ 



Juiu^ 20th. A i^latioiiavy Mratus over all, {KAW li<vlu) ; clear 
at infill, hut i]\>Umi li^-htninp; in 8, 

Wih. Siraliis douds (X.-K alniosi calm); 8 a. m., Ymnimj^ 
K*'Mlly; ;^ P.M., ^.iratus passini^ oir (o S; 8 p. m., dear, picas' 
aut. 

./^^/// Is!. I*nu» ana efear; 8 a. m., rirriis m slu'ou, ^.-urlsj 
uisps, ana;(au/,y wreathes "^'^^^i^i patehe. heneath olMarker j^harle, 

alHttulo wjH <k4*'nmm>d by the .-.►xtanl jit twelve jnile^, and we think 
luuh-r- r.tinmted. \Vhile inea^unn- the juUherV atti-utioa was ilviwn 
to the fact, that altbou-h it appeared equally i\vu<(^ abjve arul b.d.>v/, 
yet its rnidt]|(. pari was the lu-i-hte>l, and as theiv %va>^ enl v a laiat *dijn* 
Jiier of iwilejht in U..- X. W., he eunc-luded that the vhmd was ^^-IHuIoiu- 
oa<; fue w)un th- Mi)nlh\4 star.s wen* visible, h -lowvd abuU a^ bn-ht 
a-> lla. inilky-v/ay in Sa-Utarius. (X-caMoaally Hie whuj^ ehnid was 'lil 
np inteinalK- hy the lii^litnm;/, aad alKait (his ium \l srut oirtlav<> ravs : 
one hnH/,,utally, westward, whieh was tho fninUsi ; oa«* alMuf. x' W ' 
t<»wavds.jupiler, and tlie hri-tUcst <»f Ihetluve; and miolher towards 
the nurih. 'I'h*:^' w.>re nut eiiTus streaks, hut veiituhle htreaais of elec- 
Iric hauler, a?id had u very deeuhMi r^^tatron tvoux hW to \\uhi^ and eon- 
tinued vJf^iWc about tweaty nuruitcs, u>i represented abDVc. 
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al! noavly niotionlr^s; rio-o and warm (X.-K.); a loni*\ low 
hank of liazo in H., wnh one largo cninulus in S.-W., but Vi»ry 
tli^tant, 

./?//// 9A, Al o \, M., overcast gt^innally whh liazy eloiuk and 
lop; orpvi^niaiic ^i{a<!i'>, <*ltit>ily r»;ri>i.'ni<]i~y(*lio\v ; V A. m,, (S.-H.- 
K, iVi'-luaiint;',) tliink in \V; 8 a» m,, (S. Tic-h) nnieh ciu'us, 
thick and i(hH)]ny ; a. >r,j a fhip of thunder, and donds hur- 
rying' to X.; a reddish liaz*^ all around; al nocui ilio nntr^^ln of 
n lino of ycllov;ish"K'd cnnudi jn^l vi-^ihhi ahove a <(h)oniyduok- 
ing hank of lia-^o in X.-N,-\\'.j (S. very fr4>>h ;) warm, 80 ' ; )noro 
cumuli in X^-W.- -tho whole lino of cunuili X. aro S(']>aratcd 
from the clouds south l^y a clear s])aee. These* chauls ar<»< horno 
vapidly pa^f the zenith, hnl never f^et into the clear s])ace they 
^i'i'U\ to melt or to he turned olf X. K. The cumidi in X, and 
X.-\V.j ^h)wly spieadin,i>; 1*'. and S. ; .3 e. m.j the hank hid<len 
hy Nmall eunndi ; 4 v, m., very thick in northj nnn'^nilieeui 
cumuli vi^ihle somotinu's through the breaks, and he\ond them 
a dark, wat'ay haek-ground^ (S. strong) ; 4.;^0 w m., wind round 
lo X^~\^^ in a severe st|uaU; o n. m.^ heavy rain, \silh lliunder, 
iVo. all thi^ tinu'*. there is a briglil sky in the v^outh visible 
thiough the rain lo'^ high; V e. m., cleariugN (K."^^^ mod,) 

t/<//// 3d, Xevy line and clear, (X.-\\\) ; noon, a line of larg'o 
cumuli in X., and dark linc^s of i-tuttus In^lovr, the eunndi mov- 
ing' t^a^twahl; U n. m,j their altitude if iii\ \'cloeity t^ ]>er 
mimUe ; U p. >r., much lightning in ifie hank ncath/ 

Ji^h/ 'ilin A. M., a line of sniall ennndo-^tratuSj (extending 

^ Thi-. day tUf ecfUial vortex ]>;e-Mlin about k\U(ti<k* 17*^ X", -the 
M>utln>n\ juatjin cannut be nt-urcr ihnn 'JoU jnibs, t]jr<Aun<j eif {hv >Uy 
for i\n* hnviA^mi'A vi'Uivfutn^ would gist* (>i<r]jt Ui\k\> of aUiiUil<^ abne u 
tan'<enti<d plane. Tlwn nnojluT .<-even milt--*, for oui va.tin'e, will i(i\'v xm 
allitudc of titn.TU }niit>< for tlsc <Maeuli, The bn;fiU of tlto-f thundfr- 
<.*lou<U lias Ih-'M^ umvh un<K'i' t^tiioatr-l. 'fhfy s<>r!a to n.^if in unhiok<'n 
folfU to a hci'dit of ten atul twelve laibs fru^ucntiy; fioin the data 
ntTordul by tie' tlu-ory, wt* brllvvo tlu>y will bt> found much higher boaie- 
litiu.> even as juucli a> sixteen luih. -. 
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cast ainl Vtcst, with a cloar horizon iiortli and soutli 10^ Jno-ju 
Ti^is l>an<l" s(h»h)s to liave ])oen thrown olF by the contra! yes- 
t<M(lay, as it inovos slowly south, preserving its paralldisni, al~ 
th(H]«(h the vloxuh oojnjH^sinr;* it move oastwahl. Kine and cool 
all day- -(X.-W. mod.)- Lightnino- in N, 

J(fif/ oUi. C;iuudy (X, almost ealrn), thick in K., clear in W. ; 
same all day. 

6th. Fine and clear (E. light) ; small ennndi at noon ; clear 
night. 

Vth. Warm (8. fC. light); cirrus hank X. W. ; nocm (8.) 
thickening in X.; (> p. m., hazy hut hne; 8 p. m.^ lightning in 
N.; 10 i\ M.J the lightning sliow.s a heavy line of cnmuli along 
the noithcin hoiizon ; calm and very dark and ince-,sint light* 
ning' in N^ 

8th. j.ast night after midnight commencing raining, slowly 
and st<'adily, hut leaving a line of lighter sky i^oulli ; much 
lightning all night, hut little thunder. 

8tln (i A. M. Vevy low scud (oOO feet liigh) driving south, still 
calm helow, (X. light) ; tO a. m., dealing- a little ; a hank north 
with cirrus spreading' south; sanic all day; i) n. m., wind 
frcsliening {X.. stormy); licavy cumuli vi^ihle in S. ; lo.:n) i\ ,Nf., 
tliilie clear, hut a dense watery haze obscuring the slai.^; 12 
p. M.J again overcast: much lightning in H. and X.-W» 

*' 'Ihv^i^ psu'iith'l bands and ])'Muh l)iiit( ea-'t aiel w«'4, are rnN|u<>nt 
in iuu> wi-atlur hrtwron two voiticos Hailejs fonsi<h>i' theux a :<i:(a of 
settk<l v/eathcr. After dark tUuiv wa^ t><'qu<'iitly sct'n alo>n,^ tlx; norlli. 
cm horiz<in ilu-^lie^ ol' H<(ltttnn,^' in a pcrfv<'11y cU-ar sky. But Ou^y wtTi-, 
hotl^ famt and low, not roaciun<( more tijan -r* nv 5-* ab >v<' th<' hojizou. 
Aft^T sun-rt tluTc wori< vrjy di-thu4 lay^ pr«!o<>(.din;^ fmni ihv sun, but 
tlu>y were .<bortu- than on the evcnin/^ ol' tin- lid. 'lh< ,-^c arc catHrd by 
the tops of tlu* 1,'iaat cumuli of tho >torni, wIkmi sntdc In-htw (bo bun/on, 
iat^'rccptiu'C tlie sua's rays, which M\ ^bitu» on tbo u|))h>i- a^uio-^i^KTe. 
Thv i^radalifn \vtis voi'v loai Jad, and ac^-orded \Kiih tbo <iinVr<'n{ di,s- 
tan('t>< of tbe central vortt-x on the ;^d and4tb -altlHaLrh, oa llu- -Itb, tho 
neare-it tli-tance )ini4 Itave beui ovt>r tbuf hundred miles to iho boutle 
era houudary of the storm. 
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0th. Ln< ni'(]tt (>? A. M, of Olh) squall from X.-\V. \'cvy 
Mtick; 4 A, M., ^^till raining aud blowinii; liaixl, Uit^ slcy a ]K'iilH*t 
hhrAi\ hni vory iVw ila^hcs roadt the ground; V a. m., raiiiin<( 
hard; 8 a. m. (X.~\V. stronir) ; a constant rt)ll of tlunuh-r; 
iinoii (N.-B.); \i P.M. (N.); -1 p.m. doarino-; 8 r. m,, a line 
of licavv cinnuU in K> hut clear in N'.-W.j X., and X.-I^V'' 



XKW YOMK HTOllM, AVhV 8. IHo^. 

** At 5 (u'lock bnday afh'Uioonj a toviihlc slonn of rain, hail, 
and h*<(]Unin<(, rose suddenly Innn the north-west, and parsed 
over Iho u]>]H*r part of the vliy and nei<(hhorhood. It was (|uite 
jnoili-rate in the*, lower part of the town, and ])rohably scarcely 
felt on Staleu (sland. The whole alTair ladled not more tlian a 
<|uarh-r of an hour, yet tlic ri-sult^ were most disaslrousj as will 
he seen by the fol!owin|>- aeeounts from our reporters : 

*' 1la})})enin'( to be in the nei,i(hhorhood of ihv Palaeo about 
b oVIoek >'yday cveninj^, v»'e soui(hl shelter imder its ample, 
roof from an inipendln<;* thunder storm, of very threatening- 
appeal anee, rapidly approaehinf^ from the we.>t. \Vi* had 
^eareelv pa^^ed the noithern entranee, and leaehed the ^(alleiy 
by the near^^l dii(ht of steps, wlien th<» torrent- -it was not rain, 
but an avalanche of water- stiuck the bnildin<>* ; the i(utter.s 
were tilled on the windward J<ido in a moment, and poured over 

''^- ft U wort]\y of nottco hero, that New Vtjrk, wineh <njly dllTers 1>y 
about 40 inih'S of Jatitu<!o and 800 in !<>ajdtu<le, had the stona earlier, 
near tlie tinie <»f the pa-?ag.% a^ appears by the appended aceount ef it. 
Thi.^prove.-^. that a ^tt»ria affects a partieular ladttnle stHUiltaneously, or 
appr(»xifnately ^o. it" tins ha^l to ttavel eastward to reao]\ Xew York, 
it wmhl hnve bc.-n tlie lUth in4<>ad of Die 8th. The principal IrindAe 
was, liowever, ill the t-nrly }>art of tlu> evenia:^ of tlie Ht]i, to tlie xjutli 
of Othiwa, wlh>ro the >trt>n'( wind was <iia\VM in h'om the north\var«{. 
If u vortex ]>a--ts kaui north to ^^oulh, leavin<( the oh-^^rver between tlie 
p;\-?a^/e^, there niu4, iicariy always, be a windin-^ up squall from tijc 
north to clear away the, vapory attaosplicre. 
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nn almost unbrokoii slu-i^t of waterj winch was driven throu|'^h 
tho VeiK^iaii blind Vi'nlilatoi.s^ into and half way across tlio 
iiorth~wcsl f(a]ici\% aiul also tbroii/r)^ ihe wi^pov voiitilaiors, fall- 
'm( \}\)un ihv mn'm floor of ihv mnih (ran-cpt. Workmen 
ha^tf^iu'd to clo<e the Miiids, hwi that did not pH'Venl the dt'lu<(C. 
Tho tinnini( of tlio dome being mdinislied, the water, of eomse, 
eamo down in .sjiowei.s all ovi*r the (H-^ntre. Many worknn''n 
wore eni(nt>:ed on ihe dome when the sliowev stuiek it; several 
of them, in lln»ir hn^io, to escape such dantverons proximity to 
tho lerritie li<:(htnin<>:, i-amo down sin/(le ropes, hand ovt^r hand. 
Lan(e nmnhev of workmen were ono'a;'(od all over tho exteriorj 
nm\ such a seam]ierin<:( will rarely ho witnessed hut once in a 
lifelinie. It was found impossi])le to chjso a north v,indow, 
utii\\ for ino'rr>s and ef>;vQ>^ of woikmen upnn ihi^- roof, and the 
v/atcr came in, in ahnost solid eohmms. Vov a linm (ho water 
was nearly two inches deep on the i>-dlcry lloor^ and poured 
do^vn the siaiis in ndniaturo cascades. 

** A ij;reat nund)er of boxes, balc^, and packages of goods lay 
upon tho main Hour, among which the water ])t)ured down from 
the e(]y;o of the gallery lloor iu <lc->tni<'tivo rjuanuiies. Kor- 
tunat'^ly but few g-(H)ds were openedj atal were npcai tljc tabk\s, 
or tlie damage ^^onld have been irreparable. As it is, wo fear 
8ome of iho goods are injured. In ilu^ heiglit of the stono, tho 
centre portion of the fanlight over the uestern entrance burst in, 
and several sing-le lights were broken, hy singing- or otherwise. 

''About ten n)inuti*s after tho storm buistj the mo>t terrilic 
liail.-torm wc ever saw began to rattle, like discliarges of mus* 
kt*try, upon tho tin roof an<l gla^s sides. Some of the, jnav^e.s of 
ieo were as largt^ as ben's ego\s. There ywro probably a thou- 
sand excited workmen in tin* biuMing, and a good many ex- 
hibitors and vi>itors, among wluan there were some twenty 
ladies, some of v»'hom appeared a good deal alarmed at the 
awful <lin. A portion of the iVanu^-work of tho addition next to 
42d jstreet, went dow)i with a terrible crash^ and a part of the 
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brick >va!I of ilic oigine-bouso on the opposite side of the street, 
was blown over, cnislniig two or three shanties, foriunatcly with- 
out any other injury tlnin driving Qm oceupnnis out into the 
storm. But an awAi! scene occurred on the north side of 43d 
street J directly opposite iho Latting l\)wer. Here two lai-ge nn- 
linisl^ed fi'aine buildings were blown, or rather, we should judge 
(mm appearances, were crushed down into a mass of ruinSj such 
as may be inn^gined by supposing a great weight had ftdfen^ 
with a eircuhn-, grinding motion, upon i\m first line febries. 
One of them was partly sided, and had the rafters up, but no 
roof; iho other was sided and rooted with tin, and was l)eing 
plastered. We were told it was three stories iugh, 50 by 98 
feet, 

''Wo reached the ruins among the first, after the liurst of the 
storm subsided a little. The scene was such as we pray Ood 
w6 may never witness again. A small portion of the roof and 
upper part of the Iront of the building stood or rather partly 
hung over the side-walk. The chamber and lower iloo)' of the 
fi'ont rooms lay flat together. The sides were stand ing. In the rear 
all were down. In this building, besides the wO)'kmenj there 
were nmnerous laborers who had takeii shelter under its roof 
when the storm drove them luirriedly fi'onr their work. How 
so many persons escaped death is truly wonderiul It can only 
be accounted Ibr l:)y ^iupposing tliat they Itad a moment's warn- 
ing, and rushed into the street. The first alarm was from the 
tearing olV a portion of the tin roof^ which was carried higli over 
another building, and iell in the street. A horse and cart barely 
escaped being bnried under this. It scents the frame of tlie 
other building came down with a deafening crash at the same 
time, confusing instead of warning those in danger. At any 
rate, betb)'e they could escape, tliey were bnried in a mnm of 
timber, and tliree of tliem instantly killed, and tour or live 
dango'onsly wounded ; and others slightly bruised and badly 
friglitened. Several would have perislied l;)ut ix)r timely assist- 
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ancc to (wlucato i)mn, \i\ tlii^ ihcy ^svv<^ gvcaCly assisted by 
Jacob Sleinant, bo>^ carpenter of ihe lower, wlio with liin inoji 
riiNlicd to tlio Rescue, notwitlLslaitding' the poiirino* down tov- 

*• In Willianisburgl^ tlio slonn lasted about lllt«^cn DiinutOv^j 
doin<( an incalcidablft aiaoiud of dainao'o to dwelli?H»*s, foliage, 
ii'c. 1 1 ail stones came down in sizes from that of a Jdckory-niit 
to u lari^c apple, son)e N\ith suoli force as to drive them tlirougli 
the elotli awning:^. 

*' The >storn} pa^^etl over Hrooklyii lightlvj in eonq)ari>on with 
tlie eifpcts across the \Villiamsbur<(h line. On Khisldngavenne, 
beyond the Xaval Hospital, a number of trees were uprooted, 
and the window-pane^s of the Itousfs shalltMed. On tlio corner 
of Fulton and Portland avenue.^, three building were unroofed, 
and the walls of the house.^ were j^prnng to the foundation. 

^UJn Hpencer slreel, a new frann^ building was hovelled with 
the ground. Along' Myrtk\ Classon, and other .streets and 
avenues of ]*]ast l>ro(»k1yn, many of the phade trees were up> 
rooted, and the windows f^masheib Tn Jay street, two tree.-^ 
were .stiuek by lightning, but no other damage ensued. 

« Several schooners at the foot of Jay street were forced from 
their moorings, but were .'^oon after .secured. A small frame 
hous(» in Speneer street, just put under j-oof, was prostrated to 
the ground. 

" We undeislaml that a largo barn fille<l with hay, situate<l 
on the road between lUislnsiek and Flu>hing, wa^ stuiek by 
lightning and destroyed with its eontent^i, end^racing several 
head of hve stock/^^-' 

Jidf/ 1 0th, 3 A. M. Overcast and much lightning m south (N. 
mod); Y A. M., clear except in south; v, ?>i. (!''.); 10 e. m., 
lightning south ; 11 v, m., auroral rays long' but faitUj converg* 
Ing to a point between l^^psilon \'irginis and Denebola, in west; 
low down in we<t thick with hiv/.o; on the north the rays eon- 
^ i'rom the Xtw York Tribune, July U, 1853. 



Hosted by Google 



MECHANICAL TIIEOEY OF BT0BM8, 95 

vorgea to a point still lower ; Jightning Mill visible in soiUli. 
Thin k m\ aurora in tliu wosL 

^ tltlu Kinc cioar snorning (X.-K) ; $anio all ilay ; no lio-JU-. 
ning visible to-night, but a bank of olomls low do\vn in south, 
9.' high, and MreakH of dark stratus bck>w tho uppor niarr^in! 
^ r^th. Fine and ok>ar (X.-K.) ; noon, a well <kfmed arch in 
H...U^, Hsino; slowly ; the bank ydlowisli, with ]>risTnalie shades 
of griH?nish yellow on its borihM\<^. Tim k the 0. A. M r. m., 
ihi} bank spreudin*>' to the northward. At i\ m., thiek bank 
of haze in noHh, with bright auroral juargin; one heavy pyia- 
)uid of jighi pa<..ed through Cassiopa'<i^, travelling ircsiward 
i-y per niinnte. 'J'ids moves to tlio other side of the pole, hut 
iK)t more iiK-lined towards it than is dm to pri)speetive, it' iU 
shall k very long; ILIO i>. m., saw a ma^s of ligh'i ,nore 
dillitsc duo eaKi, reaehing to ;\/arKvb, then on the prime 
vertieal. ft appear.^ eviilcni this k seen in profile, as it ineli!u\s 
downwards at an angle of 10'-' or 12<> lron> the perpendicular. 
n doe-s not .seem veiy distant. Il.> p. m., t!ie aurora still blight, 
butthobrighte.st part is now we$t of the pole, before it was east 
tath, A. :.L Clear, east and north; ]>ank of cirrus in N.AV., 
/.c, from NVX.-K. to W, by S.; irregular branches of cirrus 
clouds, reaching almost to south-eastern hoiizo)i; wind cluun/ed 
(S.dj:. iVesh); 8 A. M., the ^ky a pejfcct ]neture; heavv regular 
shafts of dense eiruis radiating all around, ami diverging7roni 
a thiek nueiens in north west, the spaces between being of elear 
blue, sky. Tho. shafts are rotating^ trom noi th to south, the 
mieleus a<!vancing eastward. 

Appearance of the eentral voUex doeendino- at 8 a m JuW 
ISih, 18o3 : o . ., 

In Fig, ^1 8, tlie circle represents iU whole sky ftom the zenith 
to the horiiion, yet It can convey but a very taint idea of the re^ni- 
Jarity and vividness of this display. Tim rellceted image of Oie 
sky was received ft-om a vessel of turbid water, whicirwill be 
found better than a mmov, when the wind will permit. 
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At noon (f^anK*. day)^<;xttiin<:;' tliicl'er (S.-IO. very fix'.sli) ; G i\ m., 
)'i)Oon on inoiluitu't, a pri:^iuali<'. |v]oora in .^oulh, and very 
tliick f4nitus of all sliadcs ; p.m., \('ry ^^^looiny ; %vind 
j<lroni>v>r (H.-h:;.) ; 10 p. m, very l>!aek in soiitlij an<l ovcrca'^t 
generally. 

l-'Hlh i^-M n\0ii nhnwi 12 p. m. coninienocd raininr(; 3 a. m,, 
rained .steadily ; V a. m , ^^anlo weather; 8/20 a. m., u line of low 
^fovneelond, or scud, showing;' very ^harp and wldlo on tlio 
dark l>aek i^onuid all a,lon<( (he f^outhern sky. This lino con- 
ihnio^ wniW noon about J 0'^ at tlic ]n<v|iest, ^howinjx tlu^. novtk- 
crn boundary of lluis i^Unm to the 8<>ui.lnvard ; 8 p. m., san^c 
hjoik vi.sihlo, nUliongh in rapid niution eastward : same lime 
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clear <jvcih<ja4, with cirrus tnn<cc poiiiliii^!: wnih from ihv !>nnk; 
nnu'h li^htnini'' m south {\\\ \\v<h); so cn<ls. 

UMh. Iyii^4 uio'hi a black s(|uail iVum X.-W. pas^c*! ^oiith 
without laiu ; ul :^ a. m. clear ahovi% hul vciy hluck iu s(ml]j 
(cahn hclow all (he tiuu*) ; U A. m., iho \ninh m south ai(ain 
(hrowiu*^ oiT rays of cirn iu a wdhdcfuictl archj whose vortex 
is south: these pa-s oa^t, hut continue to ionu and prcs<uve 
their linear (lirMiou to the, u(uth ; uo lighiuiug iu south to- 
)iii;ht. 

Mith. (.1cav all day, without a stain, and oalnu 

]'n]u Fino, and doar (X.-K. lii^dit) ; C» }\ :«l, calm. 

18th. Fair and chutdy (X.-K. lig'ht) ; v, m., cahn, 

lOlh. Fiiu' iiml clear (X. tVcsh) ; L \\ visible iu S.-W. 

2(U]u B A. M.) bank iu X.-W. w^itli beautiful cin us radiations; 
10 A. M., <;'cttin{it thick with (k'usc phdcs of cream-cokued cirrus 
visible t}u"oui<h the breaks; ^i»'loouiy !ookin<v all day (X\-F:, 
liKht).-' 

Appearance of the Inner Vortex at 8 a. m., July 20th, 1853, 
includin,^' the w]n)le sky. (See M*(. 10.) 

'fhis was a ditferent \m<^in^e. of the inner \'ortex aseendiuo- 
as com[)ared with the sauu^> 28 days betore. At that <late (Juno 
22) it did great damage in the central parts of Illinois. Still 
this last pa>sa<(e was very palpable dhe clouds were very irre<(- 
ulaily assorted- -plates of cirrus above and beneath eunudus - 
vaiious kin<ls of cirrus clouds, and that peculiar prismatic ha/-o 

'-^ 'Djcso pa^t^od arc uow in \ho c<nupt\<ttors* hands, (Nov, 21st,) and up 
to tlje hM inoatcat tbu a\ithor has oh.-^ervod cari'tuHy h\ New Vork the 
|>a<<uicc:i oftht'^e voiUcvS, October 2llh, tho innt>r v<n*tex doscfjuiing 
])ro>Uiccd a vioh^nt storm <>u th«^ coast, atul nuich danuv^o onj^ued. No- 
veujhov Vt)»> th{' snoio vortt'X n<i?cu«li!H( was ab^o .s<>vere. And on 
N<,veHd)<>r 1 8th, i'iiv\\\ the pa<-:i^'r of tlie coutral vo$ t<-x a-v<'n(hni:j. ciUi--<e<t 
n tlood iu OonutH'tifu! of n y^'vy iVi-iuivou^ luitiuv. Would it not ])ay 
tho insuvance ofrtc.'- to p:eroni'/,e sui4i inve^iis^atiniH in view of sm-h 
palpable t\\ets as tliesc ? 
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wluch h n coriinion siivn of tlio pa>i.<ago of a voilox. The ap- 
pcAvanea <.U'pict<Nl above i-s a very eoinujoDj aUliout^li n very 
cvanosfout a|)]>earance. Whan the sky appears of a clear blue 
tln-ough i]\o, ehri, ihevo will be generally lVe.<h gales Nvillioiit any 
greal electrical deraiigenieat ; but if the clear ^pace^ are lia/,y, 
l>i-a<lually lbiekenia*( tosvanU (he luieleuf?, a storn\ may bo ex- 
]>ecle<b Anv <>ne wlio wishes to un<ler^tarid the in(lie;\tion?> of 
tJH". clouds, liiust waleh them clo>ely for iiiauy year.^, before ho 
eaa place much reliaiico upou them. ]>ut wo shall again advert 
to this point. 

We have now parsed througli ouo Kiderea! |")eriod of the 
moou. We ruight coutiuue tiu) record, but it would bo tediouB, 
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The pa^<ai;vs ()rtlir>-c vorlicc^vavy in violence at dilFcront tlioe^j 
as Wit }iii<(]H oxpi'ct; ]>ui Ou*y uovcr cca-^o to circulalo, ami 
mvi^r N\ili a^ lojio^ as tliu inooii roinains a satdlilo to thccavth ; 
and if we U\h^ Iho pa^-au'c of any of 1Ik*<o vortico^, aiul acl<] 
thereto tlic time of oju^ ^i<U'rt\ul peiiod of tho moon, wv <»'<•! ap- 
proxiHKiU'ly llu' tiiJK^ of llio next pa^<a<^v. When ihu rleiHOnts 
of the lunar orbit tend to aecelt>rate tlie pa^^a^jeSj they inay 
eonio in 20 days; and whi'u to letard^ in 28 day.s ; and thcM- 
aic about the limits of the theory. 

I laving be|^un an<l endrd this record of the weather with iha 
pa^-ag'c of tlui Inner vortex a^eendinr^^ it may not In* ami^s to no- 
tice <»ne more, (the An^t'ii^t pa<i-ao*e,) as it offers a pecuh'arity not 
ofren jio dislinetly marked, Wo liave alhided to the |»'reater 
foret» of th«} storms wlien iho pas^a^r»*e of thtj vortex corresponds 
to th(». pas>age of the line of low haromcter or the depie^^ioii 
point of a great atmoNplienc v/ave, wldeh is also duo to tho ac- 
ti<»u of the* ethen In coi]si»r|iK>nce of these waves pa^^itig frtun 
\vv>l io east, tlio storu) will only ho violent when foinu'd a 
little to the westward. If thti stoim form$ to tho eastward, wo 
neither hoe it nor fed it, as it requires tin\o to develop its 
strength, and always in this latitude travels eastward ; so that 
j^lorniB may geneially ho said to eon>e fnun the wc-t, although 
tln^, t*xeiting cause tiavcls from t^a.st to west. In tho ease now 
alluded to, i]iO weather indicated a high barometerj and tho 
storm formod imnn'<liat<-*ly to tho ea<4ward, even showing a dis- 
tinct circular <mtline. Wo subjoin a deseription, 

Avf/ffi^i i5th. ('lear morning (X.-l<L)j a bank <if eumuli in 
south : noon <piito cloudy in 8. and clear in north, (X.-K.) 

lOth. ('tear morning (N.d*>.) ; 3 }\ m., getting very black in 
K, and S.dC., very rif^/r to the ipesdvtfnl ; 4 w ^f,, much \\\\\\\- 
der and bg'htning in (*a^t, an<l evidently raining hard ; o e. m., 
a violent squall fron) «fst for 10 ininutes ; tore up several 
tiees; e. M.J tlie stonn parsing eastward, clear in west all 
ihii> time ; 0,30 i\ m., the storm forming a regular arch, the 
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vorlex beim( in aS'.~A/. ; 8 p. m., Iho ari'li of liaxy oirriiH and 
lieavy cumulus inneli lower in H.-R, ^vind j^till laodt^rntA from 
cast ; 10 p, M.J dear all around, hut liVlduin^v in H.-lv mxd Iv. 

r/th. Fin{^ clear niovniug (W.) ; noon, scat tcrod eumnli in 
north ; p. m., a bcauliluUy regular areh v( denize emnnli and 
cirrus margin iu .W- k\^ with a constant glinin^er of lii(]utiinf( ; 
7 ]'. M., voT clear to the we.^^t, and north-we.st, and south ; 
alontf iho northern horizon a lino of })i((]i peaked eunuili tcv- 
jiiin<*di}U( in N.-N.-\V''. ; a c<^ntinuc<l roll of distant thunder in 
the cireular bank in X.-lC.j and not a inoinent^s cessatioii to tho 
li«(]dning ; the eleelric oxcitonieul advanein<( w(\^twar<l along 
thi^ line.s of euniidi; the cirrus haze also rislno^ and passino* to^ 
wards B.-W. ; 8 v, m,, the sky alive with lightning, {ho cirrus 
now reaches i\\Q zenitli ; no streak-s of lightning connng' to the 
earth ; they seem to radiate tVom the heaviest loa^s of cumuli, 
and spread slowly (sufliciently so to follow them) in innumer- 
able libre>i over tho cloudy cirrus pmliou of the sky; every 
Hash seems to originate in the same cloud ; 8.«iU \\ m,, one 
bran('hin<»; Hash covered the whoh* north-easteru lialf of tho 
skv, no lealless tice of tim forest could show so many branches; 
9..30 \\ M., all pas-H'd to S.->AV. without lain, leaving behind a 
large cumulus, as if it lag*ged behind. Krom this cumulus a 
straight line of lightning shot up 10^ above the cloud into a 
perfectly clear sky, and terjninated abruptly without branciang. 

We liave Ijeen thus particular in giving {\\v<{i details, as this 
was a <'h'ar ca^e conlirming the principles advance^l^ thai the 
vorti<>es do not form a continutj>us lino of disturbance, in their 
(hiily passage around i\i(*> earth. It shows also that \\w, barom- 
eter, iu connection with these principles, will ho a tar more use- 
ful in^tunnent than it has yet proved \UQ\^y for practical si^rvico 
as an indieat<^r of tho weather. 
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oBjamoxH TO lunar (xkmu<:xok. 

\Xi: liavi' Jimv pm^^cjitod a ihany of (he wt^atherj which 
acX'OuntH for iiuuiy proioiiu^nt phonoinena, i\ few of whicli wc 
shall cniniK-ralo, (t is an observed fact, ihiii in all great .^tornin 
ekdiieal aeliuii is juorc or le>s violrnt, and that witlioiU this 
oloineni it seenis imptissihlo to oxphiiii the velocity of the Vr'iiid 
m the tornado, it^s limited track, and the Ibunation of kro'o 
ina^^os of ice or hail in the upper r<>gions of {he atino^pherc. 
ft i.s al>o ail observed fact, that ihK' harouieter is in eoidiinied 
motion, which can only hv, Icgitiinati.'ly referred to a elumge in 
the weig-ld of the atUK^spherie eohunn. This we liavc explained 
as due to atmo^plierie wave>^, caused by the greaior velocity of 
rotati(»n of the externa! eihor, as well as to the action of the 
thre<; great vojliees. T'heso causes, Jtowever, only partially 
produce the ellVct- the greater portion of the daily oscillations 
is pr<jduecd hy iho, action (>f the great ladial streain of the solar 
vortex, as \\v shall piesently explain. It is an (jhserved tact, that, 
althongli the storm is tVe«jUently violent, according to iho de- 
}>resvion of the harcnncter, it is not ahvays so. According to 
the theory, tin* storm will be violent, akris pf//uhn.% on a line 
of low barometer, but H>ay still be violent, when the contrary 
obtains. Another fact in ih^ <listurbauci* of the nnignetic nce<Hc 
during a storm. Storms are also preceded geut^rally by a rise in 
tho thermometer, and succeeded by a fall ; also by a fall in the 
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l)arouiolci\ and siuvf(lc<l l>y a rise. It is also \v<'ll knowiij that 
]{Uvricaii(M are unknown at tlio equator, and probably at tin? 
]>ol<<s also. Ai all tnvnlsj theyavo rare in lat. 80^^, and^ aci^oid- 
inf; U) (.'apt. Scorc-^by, stonnn aro tliorc tV(*<|U('nlly raj^ing lo tin; 
south, wliilc abovo, there is elear sky and iiuo wea(lnM\ N\ith n 
Miir la'ceze iVuia (ho nortlnvard. The*. iL(r<'ater violetK-^* of sUjrni?> 
in lliosi'. rcc^'loits where ilw niaguehc inten^^ity is greater in i]w> 
simm latitud*', the probable ecnmection of peeuliariti«'s in tho 
eleetrie. Mate of the atmos])}iere with eaitluiuakesj au<i the iudi- 
cations of the la.tter allbrded hy (he jua^i^iiel ; (he prep^nideraneeof 
^ve^terly winds at a i^reat elevation in ovoyv latitude on th<^ i^lobe 
\isit<^d by man ; and the frequent snperpo>iiiou of warm layers (jf 
air above cold ones at tbe^se elevations, are all fa<'ts wi>rlhy of note. 
And the eontK'etion of einus eh)uds witli storms, as w<'ll as 
with ihe aurora, indiea(<'S that (he pnidueini( eausc is t^xterual 
to (ho atmos]>herej and ij;radnally peiu-trates below. The theory 
fully explains this, and is eonlirmed by tlie ianta^tic wreathin<>;s 
and rapid iormation of these <>louils in strai<(ht lines of a 
luindred inile-s and upwards. I hit time would fail us in point- 
iui( out a (i(ln^ of the phenomenaj (rae^^-able to the san^e rause, 
whirh keeps our atn^ospln^ro in a perpetual state of ehaui(e, atul 
we shall only advert to one tnore peculiarity of the theory. It 
]>laees metcoroh)r»:y on a mathemali(\al baNis, and explains why 
it is that a storm may bo rap;iu<( at one plaee, while in another, 
not very remote, the weather )uay be line, and yet be depend- 
ent on the position of (he nuJon. 

That ihv. moon lias exerted an inlluenee on the weather has 
been the popular creed from time immemorial; but, i<;'rjoraut 
of the mode- in whieh this inllueneti was exerted, men have 
ot\e!i bi'en tbund who have fostered the popular belief for their 
own vanity or advan(a<(e ; ami, on the other hand, philosophers 
have assailed it more by ridieule than by ari'iunent, as a relic 
of a barbaiiau ai^'e. Not so with all; for wt» believe, we are 
not wrong- in stating-^ (hat the. celebrated Olbeis compared the 
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moonls positions ^silli tliowt^atbor for fifty yt*ar.>, iK'fove lio i*'avo 
his vcnlici a<(ainst it. No Wmnd the av(n-a<(c amount of vain 
at (he \mh>;vi} abuui equal to {\ui anuamt ai Ibc apoo-oe, as 
muvh at the full as at iUi\ eliauo'e, and no (iilfVrenco at the 
ifuadraturcN. lUit this fact does not thr<>v/ a feather in the 
^vnh hy vt'hich thi.s theory bs vrei<;*ht>(l. INjpuhu' opinions, of 
rouiott' on;>in, havi' ahnost always some foundation in fael, and 
it i.s not nuieh more wise in jvjeet then), tlian to reecive ihvnu 
The Bavon Von I funihohlt a wmn pos-<>-sin^i( that larc in^ie- 
dient of h'avninri;, a practical eonunon sense oh>civcs: **'rhat 
arro<(ant spirit of incre<hility wliicii rejects facts, without ai» 
teinplin<( to investii(ate theuij is, in some eases, inore injnuouH 
tlian an un<pu-stiunino' creduhty .'''>' If a popular belief or 
jaejudieebc a])suHlj its traditional preservation for a thousand 
years or more niay very well account for the absurdity. 

'.rho present system of astronomy still retaitis the motley 
t(arniturc of the celestial sphere, as handed down from O.w m<»st> 
vcnu)to aidirpiity; ami e'rantino- that a^-.^s o( ]<(norance and 
supeiMltion Jiave involved iUe history of the, diilercnt eonslelhi" 
lions in a chaos of contiadictory traditions, there is no doubt 
at tlie foundation some, seeds <>f truth wluch may vwn vet 
emej'<(e thjia the rubbish of fable, and bear fruit most 
precious. That tijc zodialf- signs are si^^nifjcant records of 
Komelhing* worthy of bein;:;' preservcdjs piejudice to deny; and 
we nuisl bo allowed to rei^ard (ho (h)rt(ons ami Hydras of the 
skies as intere.%ting problems yet unsolve<l, as v,*ell as to consider 
that the belief in lunar inlluenco is a fra^i^ment of a true system 
of natuial philosophy which has become moie an<i more 
d(»ba^ed in postdiluvian time-^. Amoui(st tho<e v/ho have nt)t 
summaiily i;(uored tlio inlluenee of the moun, is Toaldo, a 
Spanish ph)>icist, vrho endeavored to shov.' ih(\ conm^etion 

"" )h\m. ('o^jaos, ait. AeiolitiM. 

j We sliuU In all oases \H0 tla^ abhreviatiun for the extremely mvk* 
ward word zodiaeal 
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botweeo the recurroocc of warm nnd cold seasons, mid the 
j^omi-rcvoiution of the hniar lunles au<] apcn^et*, aiul pr<)po>x'(l 
six of ihoM^, peii<HiSj or ahoul lifly-four v<'H1>j as lh<; <'yi']e in 
wliiel) Ihn ('hani(es of Oh* v/eatlun* wouM lun ihroyuh th<'ir 
coulst^ Acfor<]ii)<>' io the pre^^eiit throry, It in not hkt*ly Midi 
a eycit* will <'Vt.*r he discovered TIum-** are too jinmy secular, 
as well a^ |H>iiodie inl]uonees eomhininir, (<» pM)diU'e the elfect ; 
and tito times nvi) too inooinnK'ii>u]ai>h», Lately, Mr. (Jlaisher 
lias pre^t^nk'd a ]>aper to the Uoyal SncirlVj i(ivino^ ahout four- 
toon yt'ars from observation, Olheis have lalrjy att('nij)ted 1<> 
comuH't llu» <*]iHnges of thi* ,^oasoiKs \sii\i ihi^ sohu* .spoi^, as \\v]\ 
as with the variations of the )oagn<*tis)n of thu carthj but witlv- 
out any rnaiked n^sult. 

It Jnay, howevt^r, he uri(i'd, that if (he .^ideieal p^ilod of Ihi! 
moon h(^ ap]>roxinKitely a eyele of chan^'e, it wonld have been 
<h>tt>ete<l ]oni»; ai^'o. One reason wliy tin's lias been so h)n(>^ eon- 
eealcdj is the hi^'Ji latitude of iln^ o]>^t>rvers, Spain, Ifaly^ am! 
Tinkt'y, arc better situated than other Mnropean eountiie^; bui 
the scienlifie nations lie further noith ; and iVoni these the huv 
lias r(0iu^ forth to rci^adate more si>nl]K'rn lands, hi ilie I'nited 
Htale<, parti<iilarly in tlie threat plains of the west, tlie weather 
can be l^etter eoniparcd ; not only on aeeonnt of tlie latitude 
])eino* more tavora])l<*j but also on account of the greater mag'- 
netie inten>ity of tin* weslorn hemisphere. 

It must aKo be renu^mbered that there arc in latitude My\ 
live or .six distinct ]>a^<ag'es of ihv. disturbing cause in o)u:i 
sidereal peiitnl of the moon, (f two of the^c period>> are drawn 
ehvser to<j;t'ther by the ehai^go of the elements, the interval be- 
tween iwo others must neees-arily be itierea^t'd Hc^dc-, the 
effect }>io'due<*d is not always i]u^, same, tor reasons already ad- 
vertetl to. One vortex may bo more Nioh>nt one mouthy or for 
a few davs in one nionih. \shile anotluM' maybe more active the 
next. It may abo happen that for several sucee>sive passages, 
the passage sliall bo eeutud in one latitude, while ts\o or threo 
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<loi;'rcvs north or noulli, aiiotlicr ])larc ^ImW ho passed hy. hi 
dillcront nioiUh.s and in iliO^rciU voaL^, as woll as in diHeront 
.'^casOHs of tho year, ihv enor<>y oi' the C'th<>r may he aiiginoiiti'd 
or tliHiiuish(Ml. IhU it may he said, thai, ^^itpposin**' the theory 
true, if its iudieations are 80 u}u**M'lain, it is of little value. By 
no ]n<^ai)s. It is in\o there uro many thi])*»'s to ho in(|uired 
into; but li is a i»'real thinj( in this seience to \m ahh) to take 
{]w lir^l step in the ri;(ht direetit)n,' -to find even the Arf/ of the 
portah It is a <»;r<'at stride to be able to say, a stoini may http- 
pen at sneh a linn*, b\U <*annol ha}>pen at another ; that a storm, 
when ra<^iniL»*, will go in this <liroelion, rather than in thai ; that 
it will he eentral here, and h^^s vioh*nt yonder ; an<l when wo 
oonsitler its hearing on astroiiomieai and other seience, it isdilH* 
cult to exa<(gerate its vabu». to the world at hivy^C, 

Again, it may hi.' said tinil rain, and clondy days, and fresh 
brt'e/A*^, and even ^strong \sinds, fsometimes occur, when the vor- 
licr.s do not pa^s ceidrally. This is true ; yet only indiealitig 
thai where the vortiecs are central, an unusual disturbance is 
taking place. But there is another cause, which was purposely 
omitli'd in considering the prominent features of the theory, in 
order ni)i to encnmln'r the ip^e^tion with secondary inlluences, 
Hy refeiring to Mg. 3, section 1, vre see tliat the lateral vor- 
tices of the globe are eontitiUally pa^^ing olV (o the southward, 
in the ma'tljern henusphrre, in a succv^^ion of (h'mplc^, and con- 
tinually retbrn)ing. We will now n^pre^i-nt this mo<lc of action 
in proijK», as it actually <n;cuis in tlie illustiation we have used, 

The voitev passing olf Irom <), (JMg. \li),) although it docs not 
actually reach the surtaci* of tlu* at!noNpheri>, ath'Ct.s the equilib- 
rium of the ether, and, for a short <lisiance iVom the parent vorlisv, 
may ca\i-e an ascensional nn)venn^nt of the air. (f io this is con- 
joined a noitlu'rly wind from tlui vort«^x, a band of clouds will 
be ]>r<Hluccd, and perhaps rain ; but violent storms m^ver occur 
in the intervals, except as a stead v gale, caused by the viohnico 
of a distant storm. Thus, it will tVecjuently be noticed that 
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i]u<o wni'wv^ arc ilanked by hmnh of cl()U<l<, which paxs south- 
ward, alth<nu>'}i the iudivi^lual clouds jnay bo inovhuc eastward. 
lb'iK**'5 Insb'ad of dispruvlni;' the tlioory, ihv\ oiW'v stroiu^ ovi- 
dviUT {)f its (riuh ; and coidd we view tlio vmih IVohi ihv moim 
with a l<»K'Nro|)(>, wo slioidd do doubt .^ce her beautifully bolted, 
l>ul it H)ay be ai^aiii aske<l, wliy j^hou!<l uot tlic weather be, 
the same gviu^rally, in the Nauio latitude, if tin's theory be true ? 
If the earth wt-re a <»'1u]hj of ]vxv\ laudj or altnuvtlu'r of water, 
1H> <loubt it \souId be siuiiiar; but it luuNt ]>e reJi}eiuber«dj that 
both Laud aud wa(<»r are very uue<|ually distributed ; that the 
land is of var)iu<»' exit^ut aud ch'vatinn here a va^t plaiu, far 
leinoved tVom the oe^'aUj and there a luouutair) ehaiUjiut^^iposiug 
a barrit-r U} the fr^e coiusc of the atiuospluaic eurrcuts ; M^ne- 
(iuus pi>nctratin<^ iu full \\i<hh iuto the frji»'id x<au', aud ai^aiu 
d\\iudliu«( to a few luiit^s under iho e<|uator. i)no, very iuiport- 
aut distiueliou is also to be reuiaikedj in IIm; superlleial area of 
tlie ditTert^ul xoiie^, r('ek<>niu«( from the Ctpuitor, aiul takin<»' tho 
heudsphere as 100 paits: 

lMi*>id zone ........ H ])arts» 

"retnpcralo ** .,..».♦. 52 " 
Torrid » ........ 40 *^ 
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Kor as the liiiio of vuUtioii in t*\i'iy laliliuU* is tlio namOj (lie 
avoa to l)(j disturbed in ibc sani<^ i\mo^ U Icns in hii^h l<ilitiule>j 
and lliorc a gjvatcr ^in1ila^ly \s\\\ obtain, ^'t/m.y p(nil>ijH, In 
lower latitude^, wln^ve. both hnid and water slit»tch av.ay for 
thonsamb of mik'S it is \wi wondviful that i;T(>at dillormc^^s 
sliould exist in iho eiretiieal an<l ]m;*nnnetiic Mate of the air. 

The summer of many counliies u always dry- Cahforniu 
for instance. In winter, in the ^ajuo eoiinlry, tlic rains are ap- 
parently ineo.-vant. This of <*onrse dej^ends on the power of I ho 
mm, in divoUiug the great annual current.s of the atmosphere. 
Ah long a^ ihi:, <\\y north-west trade set^s <lo\vn the <'oa^l of 
i'alitornia, the eirennistam-es arc not tavorabic tor giving fidl 
develojnneiU to (lie action of the vortie(>s. When the trade 
\\in<l Ceases, and the prevailing ^\inds eoun^ from tht; sontl), 
loaded with vapor, the Vi>rtic<vs produce hlorms of any magni- 
tude; but (and we speak iVom two years' observation) Ww^ ])as - 
^^ages of the vortiees aie as dihtinetly marked there in winter 
lime, as they are in the eastern States ; and in sunnner tinn*, 
also, they arc very jH'reeplibks The same nMuark applies to 
Mediterranean countH<'<, particularly to Syria and Asia Minor; 
although the author's opportunity for ob-eiving lasit<donly from 
April to l)ecend)er, during one season. If we aie told it never 
lains on the eea^i of Peru, (n* in i'pper kgvpt, it di^es not sc- 
riously mihtat** against the thcojy. The ean.M>> i^ \KiC\.\\^ and the 
Kamiel and \\u^ sand storm of iho, deseit, is but am^her phase 
of i\n^ (pn-^lion, explicable on X\m>> sanu» g'eneral prineipk's. 
From the p\o'Mbug remarks it vJil bo seen, tlial in or<ler Uy 
foret<^ll the i-lunaeier of paitieular days, a previt>us knowhul^^-o 
of the weather at that particular place, and Ibr some eon>id»a'~ 
able tim-, is re^piisite ; and hence {\w. dilliculty of laying down 
g'eneja! rul« ^, until {]iq. theory is moie tuUv imdeisloo<l. 
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MODI IKYING OAlJBEa 

Wc now corno to the <'au.v(\s wliirli art* aiixillan' imd \i\U:r* 
ll'rin<(. II is nat\ira! that ^^e sliould r*'«;'ai<l IIm' sun as tho ilrst 
au<] inosl ialliK-Hlij^i of Ihes^^ oausi-s, as bcinjv the ^^oiu-(^» of tliai 
variation in llu^ tpnjperaturo of thu globo, which alb'niat<>ly 
clot!ir> the <'<>idt>r rt>3>ions in snow and vi^rdurc. Thi' h<'a( of 
the hnn nndouhirdly can«t.\^ ihk) other of the hnvcr aunosphcro 
to asevinl, not Uv diioinuCion of its sptM'ille <^ravity ; for il has 
no p'onfh'To.-^iJy ; hut pnvisoly ]>y inerea-c of tc^ision, due to in- 
rroa^<? of niohon. This aids (he a^Ci'nsional inoveniont <>f iht* 
aivj asi<i tln-refori', w hon a vortex is in fonpinction witli ihv snn, 
it8 action is incrca^c^l tho «;"ioate-t tiUni heini^ prodncnnl wlwn 
the vort*«x (jonivs to llic nu'ridian a litthj hctoro the i^nn. Hiis 
has a tend<*nry to inake the period of action to ap[)ear ch'-pend- 
ent on the pha^is of (ho nU)onj Vthieli being* the ]nost palpahh) 
of all the nK)t>nV variations, has been naturally rc«^arded by 
mankind as the true orase of the chan«»vs of the wcatlu'r. ThuH 
Viri(il in his ()eori>'ics, speaking' of the moon's iniluence and 
its signs : 

'*Hiu ortu iu <pta*t<> (XanupU' is <'crti--inuis atjctor) 
Pnra, n^'e oIjIu^Is pt>r eu^hnii <--u'iti!)iH Ihit ; 
Tola-^ i-i iih' die-^, et end nie^-ccntur al> illo, 
l'>xactu(a ad joviHcfn, pluvi^ vc!tti^<|iu"* carclnnU," 

Hcnco, also, in tlie prcNent <biy we lieav sailois speak of 
the Ml and chanii;e, or the <[uar[<>vin<( of tin* ninon, in C')nne<'-> 
tiun with a |>"ah:^ at s^nt ; thus showin;^, al ]t'<** -b their faitli 
in tlie inlbn-nee of the phenomenon. Vet it i-- uriw: dy \]\v i"'{>ii\ 
at certain time<j that in about latitude -H)'-' and -I r\ tint slouns 
appear about a we<'k apaib 

1'herc is sonic vca-on, al-o, to su<pcrt, that tln-n- is a Jilfcr- 
encc iif b»in])eratur{^ on oppo>itt^ ^idcs of ilu^ sun. V'^ lhc> 
synoilieal rotation is nearly identieal with the sider^ nf p^iiod 
of the niuon, this woidd rcfpure about forty dour yeav^ to r'^n its 
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anuM^ M> as to hrun>; tho ])hof{on)cHa to oxixvi cuiiiddoieo 
a^'ain. Sinoc t)ios<» o]>scrva(ioiis were ina<ks it is lUMlcrslood 
that Sio\ Socrlii has do(erinioe<l thai the o<jUaluiial Je<(i(ms of 
the sua are hotter than his puhir re^(;'ions. It may ho olyhu/^ to 
tfiis fact, that \vv have inferrea a Hw»ity for a ehange, who.-e 
lH']wd is a mirllipleof the sun's syjiodiral rotati<Jii, but k is 
worthy of exaininatioii \>y (hose wlio possess tlic necrs^arv 
ooiiveiiii'ia-es. 

Anotlier period wliidi ]nm{ inthu'nee the eharaeter of dith'r- 
ent years, (h'peiHis on tin* eOHJuuelion (jf tho ])eri<(ec of the 
hmar orbit \\ilfi the node. Takiuu* tho nieaii direct Jaotion of 
the inoonls })eri<(iu», and tho mean retrograde motion of ilu) 
no{h>, wi» lind that it takes six years and one day nearly troni 
eonjuneti<»n to eonjuiietion. Now, from the piineiphs hnd 
<h>wn, it to1h)ws, thai whta^ iho. perigee of the orbit is duo 
north, and the ascending mnje in Aries, that tho vortiees of the 
earth will attain their greatest north hititude; and when these 
eonditii^is are reversoil, the vortices will reaelj their iiighcst 
limit in the lowe-t latilu<h\ This will materially alVeet the 
temperature of the polar regions. In the following table, wc 
have ealculated ilm tinu's of ih(} eonjunetions of the apogee and 
pole of the ojbilj taking ihv, mean motions. It may he conve- 
nient to refer to by- andd)ye, uanemhering that when theeonjune 
tion taki'S place <lue south, iho vortices reach the hig^hest, but 
wlu'U due noith, tlje vortices in tlie northern hemisphere have 
th(>ir iowe>t upper limit : 

CoNicxeuoN OK AroGr.^: ANn Pof,n tjr Oiiiui/- 

i'^^^^ . . . April I8l!j, . . . 22tr 
IBIO, , . . *^ Vmi, . . . 104 

^ tt i^ lun-e a--ia!U\l, titai all lli*' ><)ruo.-. aio at tliuir a}H>>.'<> at 
tlie MUiu> X\\iu>. and, e -n-cqunUly, ihi^y lie in diffcrcat lon^,qtu<Itv , 
but tiie central bcii^g bctwooi^ it^ position i^ taken (av the aveue^o 
position ef the three. 
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Year. 






Montli and Day, 


Longitude. 


1816, . . . April 16th, . 


. 348° 


1822, 






" 15th, . 


. 232 


1828, 






" 14th, . 


. 116 


1834, 
1840, . 






« 12th, . . 
" 11th, . 


. 360 
. 244 


1846, 






" 10th, . 


. 128 


1852, 






" 9th, . 


. . 12 


1858, 






" 8th, . 


. . 255 


1864, 






» 7th, . 


. . 139 


1870, 






" 6fch, . 


. . 23 


1876, 






" 5th, . 


. . 267 



By this we see that the vortices have never attained their 
highest limit during the present century, but that in 1858 their 
range will be in a tolerable high latitude, and still higher in 
1876 — neglecting the eccentricity of the orbit. 

A very potent influence is also due to the heliocentric longi- 
tude of the sun, in determining the character of any given 
year. Let us explain : 

The moon's inertia forces the earth from the mechanical 
centre of the terral system, but is never able to force her clear 
from the central axis. With the sun it is different. He pos- 
sesses many satellites (planets). Jupiter alone, from his great 
mass and distance, is able to displace the whole body of the 
sun. If other planets conspire at the same side, the centre of 
the sun may be displaced a million of miles from the mechan- 
ical centre of the solar system. Considering this centre, there- 
fore, as the centre of an imaginary sun, from which heliocentric 
longitudes are reckoned, the longitude of the real sun will vary 
with the positions of the great planets of the system. Now, 
although this nystematic longitude will not be exactly similar to 
the heliocentric longitude reckoned from the sun's centre, yet, 
for the purposes intended, it will correspond sufficiently, and 
we shall speak of the longitude of the sun as if we reckoned 
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iicliuceiilric luugiliuk's from tho jnechaTiieal centre of llio i^vs- 
U-m. When wo foiiio V) eonsider the solar spots, we f^lmll 
enter into Ihis more fully. In tJio folluwiniv diagiarn we sliall 
be ixhh to peix-eivo a cause for variation of seasons in a given 
year, a?> well as tor llio general charaelcr of that year. 



Hg2J 



y. 




Lei R represent the iwnin- of the sun, and tlie eirde a vertical 
section of (he mu, euttin/>* through the centixv ^ 'J being in (lie 
cffuatoriai plane of the vortex, of wliich Z 7/ repri^scnts the axis. 
As the ether (h-seends tl^e poh-^; or axi.s at Z, it is met hv the 
eurrent (h:)wn the opposite pole, and is theniH? dellected In radii 
along the e<pial(jrial piano to J. Hut on iho. side S, the ether 
is opposed hy tlte body of the sun ; it.s direction is eonse^m^ntly 
changed, and cross currents are produced,- assuming; it as a 
prinei[>le, tlnd the ethereal tlnid is pcrnn^able by other currents 
of similar nuUler, and that it tends always to move in right 
lines. This granted, it i<> evident that, in passing tin; sun, the 
<piick njoving- ether Ibrms a conical shell, {thi^, sun being at 
the apex.) sf> thai tlto strongest <auTent of ether is in this 
conical shell, or at ihd surface of thi.^ conical space. As the 
]>lane of the rolij^tic is not much iiicJincd to tlio sun's e^puitor, 
and this last probably ]iot inneh inclined to the plane of the 
vortex, should ihii earth have the same heUoctnirk lonHtudc 
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at tho tiinf*, (or nvAvly the ^anio,) .^ho would he in an 0'hh\ jm 
respects Uic Jadial .stream, aii<l bo protected from ils full ibreo 
by the body of tin* sun. 

Now, Ihe ether nnnes dt)Hn the axis with the temperature of 
^pace, and may pooibly d«'rivo a Utlir additional tempi-raturo 
in pavs}},.. over the hmly of the Mm ; m) tliat in this position tho 
earth is protected lVi)m tho i-hillitjo- inllnenee of (ho radial .s(rt»am, 
by beinr>; pr<4eet<>d by i\w body of the sum And althungb^ 
from the, irmncn^r. vi^locity of ihv ettier, it eannot <h>rive much 
additional lemporatnrOj ihmi may MiU be an appreciable dilTer" 
enee, ihm io this canst*. 

ft is ihii dnllin<( inHnonc<» vf tho etiiereal ^tream which orii(- 
inated the id^a amon<( phil(>sopln»rs, of //7>>W//V impnssio,iS'^ 
iUti^Uil pom a cLar sh/, h\ some yoais the sun will be nearly 
in the centre of the system ; in other years tln^ axis of the voite'x 
will not eomo near the snn. And as the, sun's ](»noitudc may 
vaiy through the entire eirch-, it may happen that th<» earth's 
longitude shall ('(jincith^ in winter or sumjucr, or >pring or 
autumn. \Mn»n, however, the eaith enH»ro'(>> fr<nn the piotec- 
tion of the sun, and vnio^^ the conical .shelf, eon-idercd as <h 
space of con^dorable <lepth, slu; wiW again be exposed to tho 
full force of the radial stream, rendered more active i>v \\w pre- 
vions delh^dion, and by the numer<ms cro>s currcids pervading' 
it ; so that a mild and cahu \\intu' may be succecibnl by a <'old 
and stormy s])nng. The pievent reason, (L^;):^,) tlie earth's 
h^ngitude coinci<h>d witit the sun's longitude in about 1:LV\ and 
couMMpn^ntly was in tlie conical spac(* spoken <^f, (huino^ Feb^ 
ruaiy and >birch ; but the ladius rector of {\u\ i^wn^^ vin\{\\- 
hvmy: i\ivn je-s than 3t)0,OU0 mih-s the piotedion was not as 
complete as it is sometime^. Stilly the j(eneral lineno^ of \]ioi^(^, 
jnonths \sas lemarkable; \ei in Apiil and Mav, \sheu flic 
eaith became ai^ain expOM>d to the action of tho solar stieamj 
the etleet wa> to retard the spiing, and disappoint the pro<»an>s- 
tieations <»f (lid weather-Nsisc. In applying these piineiples we 
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must consider the effect in those latitudes which are more 
readily affected, — that is, in the temperate zone, midway between 
the two extreme zones of heat and cold. 

In 1837 and 1838, the longitude of the sun's centre corre- 
sponded with the earth's, in August and September, when there 
was neither rain nor electrical excitement ; and consequently 
those seasons were sickly over the whole country. Now, there 
is another cause which renders the months of August, Septem- 
ber, and October, deficient in electrical energy, and consequently 
more prone to be sickly. If, therefore, the two causes imite 
their influence, the autumnal months will be more sickly at 
those times. This last cause, however, only affects the northern 
latitudes in autumn, and consequently, ceteris paribus, the 
autumnal months should not be so proverbially sickly in the 
southern hemisphere. This is, however, only suggestive. 

Again, in 1843, the winter was very mild in January and 
February ; but in March it turned cold and stormy, and con- 
tinued through April. In this year the longitude of the sun 
was nearly the same as in 1853, — the two longitudes of the 
earth and sun corresponding about the last of January; but in 
March, the earth forsook the comparative calm produced by the 
&un's position, and hence the greater cold.^ 

Thus it appears at every step we take, that the different 
members of the solar system do indeed belong to the same fam- 
ily, whose least motions have their influence on the rest. Who 
could have anticipated that the position of Jupiter in his orbit 
had anything to do with the health of this remote planet, or 
with the mildness of its seasons ? In this we have a clue to 
the origin of that astrological jargon about planetary aspects 
being propitious or malign. Philosophers are even yet too 
prone to wrap themselves in their mantle of academic lore, and 
despise the knowledge of the ancients, while there is reason to 

* It is far from improbable that the effect produced in one zone of 
climate, may be reversed in another, from the nature of the cause. 
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bcliovo ih'di iho. world onco pof^so^^od a in\(\ insio-lit into tlic 
f^lriictiuo uf (he i^ohv systeni. A« \var b«H':inio (lie nceupation 
of inankiiKJ, luulvr tho dospotic rule of andntion, so Irulli rc- 
i'nvi]^ ma] i«>i3oranoc st-iziai;' upon Jior troa^tircs, lia^so loittilatcd 
and defaced tlioin, thai ihvh orlf^iaal beauty no lonj^er appeals. 
Let us Jiopi; tha( ihv daun of a bitter day is appr<>ae]}ia;(. 

There is yt>t another eaiH<*> (iii^t alhided to) which faodifien 
tlie aelion of the vcntict^s. 

Wi» have shown that, if tfie periodic times of the. j)huiets are 
a]»pJoxii!^ate]y t*<|iial to tlio ]>enodie titaes of the e<>nli<i;uoim 
]>ails of the sohu" voUcx, the <bMisity of {he Qihvv h dtrerlly as 
iho stjuare, rool^ of the distances tVtaii the centre. As the earth 
is at her perihi^lioa about the lirst of January, the density of the 
Hurronudinif otUor is then le>s than in other })arls of the ori)it ; 
eonsetfuently^ if Nve sup])osc that thero is a eontiniial tenrhMicy 
to e<|uiiibiluni, the ether of s]>aee iiiu^t ]>re^s iunarilsj dining 
iho tinm between ihi^ perihi^lion and a])!ielioU} (/. c, frojo Jan- 
uary to July,) lov»*eiiu'( tlie teiuperaturo and increaMii<{ the ehnv 
tiieal aetio!i of those mouths. As the distance from the sun is 
nio<t ra})!*!!^ aui(uientiu;»* about the lu'sl of Aprih and tlje, of- 
fectivi* power of tlie s\ni's ra<liation is nio^t rapidly inerea^iui( in 
May ; by cond)inin<;' the. two we shall Had, that about llu*. fust 
of >Nfay we shall liavc eonsideiable electrical action, and cold 
weallier. This explains al^o, in part, the ])re\aleHt tradition of 
ceilaiu days in Afay beiui( veiy eold/'**' Whe^i tie* eaith leaves 
the a]>helion, a rcaetion lakes j>lae<>, briui^' nio-vt ra])id in Si»p- 
teniber. There is then an csrajjc of ether from the (*aith, 
which breps U}> the tempta'ature, and cau^es tin'-e months to be 
sickly, bom the ne<(ative t*lectiieal .-^tnte of tlie atmo.sphcio. 
In the southern luauispln>r(», the etfects in the same season will 

' Tijal i\u> ]\{h, \nh, arnl Mlih uf M.-iy >]umh\ ve<'0<l> W' \\\ tfinju'r- 
ainr<* u^ d< hTrniacd by M.-s'^iler jVom <»}»U'rvuiit>iK «>!" 86 ytM^s, tit a 
i'wwii svlu'H tke |?f>NVfr oi the sun so rapiely tiU'^uinU-^j is Nliuir^ly C'<>a- 
iiunatoiy of the theory. 8ih* Co'^/nos, p. 121. 
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!)o< vevorsod, which may partly JU"c<)unt for thn i»*rentcM' tlo^jfroo, 
of col<l in that honiispht^^c, an<l for ncc<'hTatin<:( iho appioach 
of both HUinincr ami winter, w'hih^ in the north then* were Loth 
v(i'dn]v<\. 

We must BOW advert to another cnu^i^^ wliich of all oth<>rs is 
probably the )iuM in^portant, at least to tho otlu-r luember.s of 
tlic solar HvstoHi, 

In every ]>ari of tfie solar vorlox iha other is continually ])rosS" 
ing^ o\dv*'av<Is. Wo arc not now spcakiu<( of iho. radial stream, 
but of the slower spiral motion of the ellu-r aroinul the axis 
of tltc vortex, who.^e eentr)fui;'al tbrc(^ is beariu<( the whoh* body 
of the other ontwards, thus rart4yini( tlio central parts, and thus 
?»'isinr»' rise to the polar inllux, iVom whirh arises the radial 
stream. 'WU liiay be made more intelligible, by rt»lleetin<( thai 
tlie polar current is comparatively ihm^o. etln-r, and that the 
lcn<vih of the axis of the vortex prevents this inllux current 
{•omiuf;* in sullieienl quantities to rt^stoic an equilibrium in ih(\ 
density of the metlium. Vet, what does come down the poles, 
is distributed rapidly along the C(|uatorial plane, braving iho. 
.space still rarefied. Now vro perceive, that in order tor the 
radial stream to continue in action, vequivrs tin* whob'. medium 
of the vortex to be also moving outward; it is therrtbrc con* 
tiiuially condcfised as it proceeds. This condensation uecc^^a- 
rilv convert^ nnich of the specilic heat of thv. H]iiiY into sensi- 
ble heat ; so that the hniiKrature of tlie medium is continually 
increasing, as the distance from the sun increa.ses. 

Wlton we Contemplate the solar systen\ as the emanation of 
one (<reat Mind, we naturally seek for (»vi<lence of the wisdom 
of a supreme int<'lligenec in nil the arrangements of thai 
svstem. r>ut, liowever humbly ami reverently v,*e n)ay sprak 
of thi<s(» avrang«*nu>nts, W(* can scarcely avoid the widi, that tho 
phuu'tary distances had bceii dilb>rently arrangtHl, if Xewlon^s 
doetiine be true, that .^pace is a vacuum, and that the heat oj' a 
planet, is inver.M'ly as the sipuires of the distances tVom the ^\\n. 
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For, to speak of the temperature of space, except as dependent on 
this law, is one of those many incomprehensible inconsistencies 
with which philosophers are chargeable. If the Newtonian 
philosophy is literally true, space has no temperature^ and the 
surface heat of the planet Neptune is nearly 1,000 times less 
than on our own globe. Again, on Mercury it is seven times 
greater, w^hich heat would scorch and consume every organic 
substance on the earth, and speedily envelope the boiling ocean 
in a shroud of impermeable vapor. Granting even that space 
may not be a vacuum, and yet the law of gravitation be true, 
we may still be allowed to consider both Saturn and Uranus 
and Neptune, as inhospitable abodes for intelligent creatures ; 
and, seeing the immensity of room in the system, there is no 
reason why these planets might not have been permitted to 
revolve nearer the great source of light and hfe and cheering 
emanations. To suggest the resources of Omnipotence is no 
argument.' He has surrounded us with analogies which are 
seen, by which we may attain a knowledge of those which are 
not seen ; and we have every reason to suppose that the great 
Author of nature is not indifferent to the aspects under which 
his works reveal him unto his creatures. Yet there is (on the 
above hypothesis) an apparent want of harmony in the plane- 
tary distances ; and if frail mortality may be permitted to 
speak out, an explanation is needed to obviate this seeming 
anomaly in the economy of the world. The more we learn of 
the physical arrangements of the universe, the more do they 
correspond with our experience of the nice adaptation of the 
means to the end which obtains in our own globe, and we can 
only judge of other planets by the analogies around us. Here, 
there, are extremes of temperature it is true : it is necessary 
there should be, and we can see and understand the necessity 
in all such cases, and how they conduce to the general average 
of good. But, astronomers can give no reason why it is neces- 
sary that some planets of our system should be placed so 
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remote that the sun is frittered down to a star, Avhose heatless 
light is but a mockery to those frigid reahns. 

ISTow, according to this theory, the temperature of Neptune 
may be far more uniform and conducive to life than that of our 
own globe. The chiUing influence of the solar stream at that 
planet being nearly null, and the temperature of the surround- 
ing space far greater. So also Mercury, instead of being the 
burning planet of the schools, may suffer the most from cold. 

The planet Mars is generally considered, of all the members 
of the system, most nearly to resemble our own world. The 
telescope not only reveals seas and continents, but the snowy 
circles round his poles, which appear to increase and diminish, 
as his winter is beginning or ending. This planet's echptic is 
similar to our own in inclination or obliquity, his distance, 
also, is far greater, and his winter longer ; yet, for all this, his 
snow zones are less than on om- own globe. This anomalous 
fact has, we believe, never been noticed before ; but it is expli- 
cable on the theory, and therefore confirms it. Mars has no 
satellite, and therefore his centre will be coincident with the 
centre of the marsial vortex. There will be no lateral vortices 
to derange his atmosphere, and if the axis of his vortex coin- 
cides also with the axis of the planet, the central vortex will be 
continually over the poles, and there will he no storms on the 
planet Mars. A capital fact connected with this, is the want 
of belts, as in Jupiter and Saturn ; for these planets have satel- 
lites, and if they are not massive enough, the belts may be 
produced by an obliquity in the axis of the Jovial and Satur- 
nial vortices. If Mars had an aurora like the earth, it is fair 
to presume the telescope would ere this have shown it. He is, 
therefore, in equilibrium. In applying this reasoning to the 
earth, we perceive that a certain influence is due to the difler- 
ence of temperature of the ethereal medium surrounding the 
earth, at 23erihelion and aphelion, being least at the former, and 
greatest at the latter. 
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A^ a modilyiiu^' nml mhndnmt; rausu in iho, aotioji of tho 
Yorlico^, v,T5 inu^t iHentiou tho l(r(^'lt natural currents ofiha aUno^- 
pliero, duo. to the «'ar(h\s rotation. 

ft is o<»nsi<U'ral that the sun is the principal cause of those 
great curicnts. By elcvatin^r;' the smfac<i atniosplicrc of Iho 
equator, a hitcral current is in<hicCMl fro)ii Ow novih and south ; 
hul on account of th(M'n]fu;i»-inu; eirch--^ of hititude, their direc- 
tion tends more from the north-east and south-east. These cur- 
\vul<, are usually called ihv, trades. SMthout di<putini'- the 
co}rt*ctne-<< of this, it may bu douhte<l whether the whoK^ eUcci 
is dut^ to the sun. As this principle allect>s the ocean likewisCj 
it is nee('--;uy to look into it ; and in or<Ier to simplity the ques< 
tioUj we will jh>t suppose our f^dobe covered entirely by the 
ocean, without any protuberant land. 

Lot us assign a uuitorni di'pth of ivn mlk^ to this ocean. In 
the ¥h;, following, ihe two circh-s will represent iha suifaee 
and bi>ttoni of the ocean respectively, The axis of rotation 

P 






k ilius represented by the line V V\ bet in consider two 
particles of water at m and ?>, as t\'eling the inllu(*nce of this 
rotation ; they will, of coui>e, be both uv^j^vd towards tlie 
equator In- the axifuga! Aucc* \ow, evciy paitielo in the ocean 
being also urge4 l>y the sann* f<n^ce, it might be suppos\jd that 
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after a protuberant mass of water had accumulated at the 
equator E E', the whole ocean would be in equilibrium. This 
would not follow. The particle at m is urged by a greater force 
than n ; consequently the particle at n is overborne by the press- 
ure at 711. Considering both in the same direction, yet the 
particle at n must give way, and move in the opposite direction. 
Just as the heaviest scale of the balance bears up the lightest, 
although both gravitate towards the same point. This is so 
self-evident that it would seem unnecessary to dwell upon it, 
had not the scientific world decided that the rotation of the 
earth can cause no currents either in the atmosphere or in the 
ocean. 

The axifugal forces of the two particles m and n are directly 
as the lines M m and N ^, and if the gravitating forces were 
also as the radii T m and T •/^, no motion would be produced. 
Admitting even the Newtonian law to be rigidly exact, the 
earth cannot be considered a homogeneous globe, but, on the 
contrary, the density of the central parts must be nearly thirty 
times greater than the density of the surface of the ocean. The 
ratio of the gravitating forces of these two particles is, therefore, 
less than the ratio of their respective radii, and the axifugal ten- 
dency of the particle at n is more than proportionally restrained 
by the central gravitation ; and hence m will move towards the 
equator, and n towards the poles, as represented in the Fig. 

It is on account of the overwhelming momentum of the sur- 
face waters of the South Pacific over the North, that the Pacific, 
at Panama, stands six or seven feet higher than the Atlantic. 
We shall again allude to this interesting fact. 

According to newspaper reports of a lecture, delivered in New 
York, by Lieut. Maury, U. S. N., this gentleman endeavors to 
explain the currents of the ocean, by referring them to evapora- 
tion in the tropics. The vapor leaves the salt of the water be- 
hind, and thus, by continual accumulation, the specific gravity 
of the tropical waters is greater than that of the superficial 
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waie)>s iiearcr tlie |)<)h\<^ ; llio ]ii»*i{t<^r water, tlicn^turo, pa^.sc-s to- 
war<ls the or|uat<>rj and tho lieaviev waiter lu^loWj towavd.s the 
pok-^. If this ho a correct statcnn>Tit of that i[(cJitit^inan^ thcuiy, 
(hichly to our ^^taiuhiv^k c<»n)]u.']s uh to qiio^llon tlio Hotnidnc^s 
of tin'- roiu'hision. Tiio niovo tact of the vNurfaco water of (he 
oe<»an h(''iiu( li<;'htor than tliat of tho hottoni, cannot on any 
known printMph'S of science cause any rnovi»nient of tho surface 
watejs towards the equaion W'ht^ii sucli an acute and jH'aotical 
pliysicist is drlveuj ])y iho palpahility <)f the fact that tho pohir 
watei.s are continually tendinc^ towards tho equator, to seek ihc 
cau^o m tho tropical evaporation, it show.^ that tlio do^^nia, whicli 
teach^'S that rotation can pro<iuco no niotioUj is nnsonnd. 

Kir John Herschelj m J^pcakino' of tlio sohir spots, says : '* Wo 
may also ohservo that tho tranqnillily of the sun's ]uAi\\\ as 
compared with hia equatorial region^> (if his spots ho really 
atmospheric), cannot ho accounted for by its rottttion on its 
axis only^ \nii must aiise from some cause external to the sun, 
as we soo tln»< helt.s of Jujuter and S^aturn and our trade winds 
arise tVoiu a t'ause external to the-e ])lancts cond)inin«( lUiM 
with thoir rotations, wliich aione (ami he hiys an emphasis on 
tho word) can jnoduco no motions wlien once the tbrni of 
equilihrium is attained.'' 

With respect to the ori<(in of the sohn* spots, wo have no 
dis[H>sition to <p!cstion the conclusion; hut, as regards the 
princij/ic laid down, that rotation can produce no motions wln^n 
once tho form of ecpiilihriuni is attained, wo must uu('(|uivocally 
dispute it. If our atmo^plnno were of uniform density, the 
rotation of ihc earth would cause no current such as wo liavo 
descrih.'d ; with our atmosphoro as it is, the result will ho 
dilTerent. The momeiita of two portions of matter are the 
priiducts of tlu'ir ineitia^ hy their nn>lions, and, in the pres^'ut 
ease, we mn^t take the inertias of Oiixud spaces. A, euhie inch 
of air at tin* suifacc, and at three miles above the suifaco, is as 
2 to i ; hut tlu'iv centrifugal velocitv varies only as tin* radii 
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of the respective spheres, or as 1320 to 1321. In the polar 
regions, therefore, the momentum of the sm-face air preponder- 
ates, and, in this case, the surface current is towards the 
equator, and the upper current towards the poles. When, 
however, the centrifugal velocity is considerably increased in a 
lower latitude, and the curvature of the surface becomes more 
and more inclined to the direction of that resolved part of the 
centrifugal force, which is ahvays from the axis, the surface 
layers will evince a tendency to leave the surface, and an inter- 
mingling will then take place in the space between latitude '70° 
and 50°, or in latitude 60®. As this layer is continually urged 
on in the same direction by the surface layer of latitudes above 
60°, the upper layer now becomes a current setting towards the 
equator, and, consequently, the back current occupies the sur- 
face. Now, considering that the rarefying action of the sun is 
elevating the air under the equator, there must necessarily be 
an upper current from the equator to the poles ; so that if we 
conceive the two currents to meet about latitude 30°, there will 
be a second intermingling, and the current from the poles will 
again occupy the surface. Thus, we regard a part of the effect 
of the trades to the rotation of the earth, which is the chief 
impelling power at the poles, as the sun is at the equator ; and 
the latitudes 60° and 30° will be marked by some especial 
phenomena of temperature, and other meteorological features 
which do actually obtain. These would be much more marked 
if the irregular (Cppfjguration of land and sea, the existence of 
mountain chains, and thp ^iff^V^t^t heating power of different 
latjitudes, owing to the iineqiij^al distribution of the land, did not 
interfere ; and the currents of the air (disregarding the deflec- 
tion east and west) might then be represented by a treblp link 
or loop, whose nodes woifld vary but little from latitudes 80? 
and 60°. As it is, it has, no doifbt, its influence, although 
unimportant, when compared with the disturbing action of the 
ethereal vortices. 

6 
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Tliere is another plienomenon <lii6 to tbe action of tho radia 
stream, wbicli has <;ivi'n inucli trouble to the pliysii'ist, aiu 
^vhich ha-s yot never bee!\ explained. 'K\\^'^ is the horary o>^e}l 
hiimiii of r/{0 aOii()sp/{er/o pirs-^ure whk-/], in some couHtri^-.^ 
are f;o regidav that the time of Jay joay ho j^vrM>i1tti}U'<l })V the 
hc>i<*'ht of tiic barometer. Aoeordh^j^: to Huni!)ol<!t, the rei^ie 
hu'ity of the ebb and tlow iii the. toirld n^^'ions {>f Ainericaj is 
undisturbed by storms or oart}j(|uake. It i.s supposed that tlio 
maxima o<'Cur at 1) a. ;>l and 10.} i>. >\.^ and the minuima at 4 
A, M. and 4] p. m. From \\\<^ movniu|( minimum to {\\<'^ )norn-> 
in^j>* maximum is, theretbre, live ]h)U}s; from the eveuino' 
minimum to the evcnin<;( nniximmn is X)\ hours; from Ww, 
evenini** nn^ximum to the morning niininium is h\ hours, and 
from the morninf>" maximum to the evening' minimum is ^i\ 
}iours. Again, theses oscillations are greatest at the c<ptator, 
and diniinisji with the inerease of hitilude. 




mS 



.My. 2 J 

if Yt-e suppose \\\<i earth's axis perpendieuhu' to the plane of 
ilie vortex, and V \\\i:^ polo in the above figure, and S P the 
lino joining tlio centre of the earth and sun, M and w, will rep- 
resent the point.s \\\ tlio earth'.s equator wliere it is midday and 
midnight re.>pc.ctively. The solar stream penetrates the terral 
vortex, and strikes the eavth'H atmosphere along tlie linos ))ar- 
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alio] to J^ 1\ The <lirev( oilVd would 1)C to pile up ilu"^. atrnoft" 
plicrc at X and /? ; mid tlicrelbrCj wore tlio earth at w^iy the 
maxiuuua would Ix* at G a. M.and v, m., and the niiniunuii at 
uiidday and nddniu'ht ; hut the earth rolatiu<( from X towards 
^1, Carrie.^ aloii*^ t])0 accuuudalcd atinospherc, being* more ^hiy;- 
gish in ils Jiiotious than ihc prtxhicii)!;* cause, which eau>o i^i 
still excrci.^ed tu fora'. it hack to X. Frotn thi^^ cause Ou'inaxi^ 
uuiui is now found at K, For a like reason ihn mininiuni at 
M would he found at L, hut on account of the motion of the 
earth ])ein<( now in ihv mxmQ, direction as the sohir .streanij the- 
ininimum is found still more in advance at k ; so that, aecord- 
in[^ to the theory, Oid interval hetween the H)ornin<:( maxitnum 
and the evening maxinnnn, should he greater than iho itderval 
between tlie evening ujaxinumi and the nmrtnng maxinnun ; 
and so it is, the Jhst being 1)^| hour.s and tlio last 10| ]u)urs. 
The morning minimuui shouhl also he le^s marke<l than the 
evening minimum, autl this also is a faet. 11ie viTex'i also 
should ])e greater in the tropics than in high latitudes, which 
again also obtains ; being l.:?2 hVench lines at the erpudor, and 
only OJB at latitu<le l0'\ Had iho. earth no obliquity, the ef-^ 
feet wouhi Ise as (lie squares of the co>ines of the latitude ; 
hut the ratio is diminislK'd by the inclinaliou of the axis. But 
tljcre are other variations of the barometer of longer period, 
apparently depending on the })]ui^es of the moon, hut which 
eamu>t be reconciled to the attra<'ting power of iho nu'ion as 
an atmosj)herlc tide ; and Arago eonelude<i tluit they were duo 
to some*'/H'r/^-?/ e(i?/6'e, of wldcli the nature and mo<h^. of action 
are unknown. Perhaps this theory will obviate the dilheulty, 
as although the central vortex coupes to the meridian at the 
same time as the moon, its elTeel will be dilFerent on the infe- 
rior meridian to what it is on the superior one ; whereas the 
nmou's attraction should be the same on both. That the pa^' 
sage of a vortex over or near a particular place should aifeet 
the barometer, is too obvious to neeil explanation , and tlierefore 
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we may ^ay tbat the theory will explain all those varieties, 
both mmW and great, which have caused so much specuktiou 
fm the last lltly year^. 



TEEEESTEIAL MA0N1TI8M, 

hi npplyiug the tlK^ory to the niagiictiJ^in of fhe earth, we 
jnust bear in mind that the earth u pro]>ahly magnetic by hv 
ductiouj and not in virtue of it^n own specific action. 'j1m rota- 
tion of the surrounding ctlier, and the conBorjUcnt production of 
a radial stream, calls ihii ether into motion within the earth*s 
interior, as well as on the surtace ; but it does not follow that 
the etiier shall also enter the earth at its poles and escape at 
it,s crpuUor, for the obliquity of tho. vortex would iutertere with 
this result. It is sufllcient that this does occur in the terral 
%'ortex immcdiatt^ly surrounding the earth, lu-om late experi- 
ments it is pretty well establishc<l that the axial direction of 
the needle, (and of other bodies also,) is due to peculiar inter- 
nal arrangement in laminae or layers, the existence of which is 
favorable to the passage of the magnetic current. 

Acc<jrding to the experiment's* of lh\ Tyndal, it is found that 
iho magnetism of a body is strongest along the line of greatest 
density. As, therefore, the laminae of bodies may be considered 
])lam?s of pres.siire, when these planes are suspended hori^^ontally, 
the directive force is greatest, and the longest diameter of the 
body sets axial On iha other hand, when the body was sus- 
pended so that the lamimo were vertical, the longest <lianK»ter 
set e<|uatorial Now, we know that the crust of the earth is 
composed of lamina*, just as the piece of shale in Doctor 
'JyndaPs expenments, and that these layers are disposed hori- 
Kuntally. And whatever l\)rce originally arranged the land and 
water on our globe, it is evident that ih(i continents are longest 

^ Phiekor in^^i ilkaovavvd that a plate ot' tonrnialinc siisj)enaod 
with its (\sk )'eK»oe1, <ui n>:\n), 
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from north to muih, and tlicrelwo eorrcspoiul to the natural 
direction of the iiiagnetic fmm, 

in con$e<|uei^co of ilie iotrinsic dilllcultics of this que^tioiij and 
(ho loystery yet aiiaeliing to it, wo may be pcriintted to eiitor a 
liiik inorc miiuitely into it, and jointly consider otiier questions 
of interest. Unit will enable ns to refer the principal p!iern>rnena 
of terrestrial jnagnetisnr to or^r theory. 

We have betbro adverted to tlio discre]>ai^cies in the earth'a 
compression^ as determined l;)y the pendulum, and also to the 
imcertaint)^ of the moon'j> mass, as deduced A'om the nutation 
of the earth*B axis. It is also snspeoted tlmt the southern 
heniispliero is more compressed than the nortliern ; and other 
phenomena also point out the inadequacy of the law of gravita- 
tion, to account for the %nre of the eartin 

:i^ronr the invariability of the axis of rotation, we must con-* 
cludo that whatever form k ihe true Ibrm, it is one of cqnilib^ 
riunr. In eastiug our eym over the map of the world, wo per- 
ceive that the surt^ice Is very nnequally divided into land am! 
sea ; and tliat the land is very unequally arranged, both north 
and south, and east and west. If wo compare the northern and 
southern hemisphere, we Jind the land to the water about n to 
1. If we talvo tlie l^acilie portion, and consider the north end 
of l^ew Zealand as a centre, wo can describe a great circle 
taking in or^o half the globe, which shall not Include one^enth 
of the whole land. Yet the average height of Wm remaining 
nine-tenths, above the level of t^io sea, is nearly 1,000 fcet. Call 
this nine-tenths nearly equal to one-fourth of "the whole surl^ce, 
and tlio protuberant land in the hemisphere, opposite the Bouth 
Pacilic, amounts to ^^l^^ part of the whole mass of the earth, 
or about -^i^ of the mass of the moon. Again, the mean 
density of the eartli is about o I,- water being unityj-^-and 
the mean density of the suri^ice land is only about half this ; 
but tln-ee-iburths of the whole surface is water, llenco, wo seo 
that the materials of the interior of the earth must be either 



Hosted by Google 



126 MKOilAXrCAL TJIKOHV OF STOJLM.^, 

m(»talllc or w^ry ooinprv-ible. To a^^ii(n a in«4allic t)ucl(>».s to 
the eiDth, h n'lnn^nani to aualorry ; ami il is ijo( jvikIormI wvn 
prohaljle by f<u't^, as wv ilnd volraiiic c^inix-iuns to contain no 
]iv'd\kv cleineiUs Dian tlio sniiinenlajy layer><. Hrsidrs iIkto 
are iiuliualion.s of a <(ra<liia1 inojva^o <>f cleHMty dowrnsanls, micU 
as \s'i.nM mha Innn the eoinpriv-ibiiily <jf ihv. lavtMs. Svein|(^ 
therdoiv, the c<|uilibuuui of (he whoh^ ma-^, and tbo ronsc<ju<*nl 
Imb'ostatie bahtiice of the htiul in tbi» .^car sc$an^i( nho (be 
sinail ('oni|a't\<<ibili{y of the solid }>orlioijs, and thv <(rcal ooni 
prc'.xsibility of (he Ihiid, the inferoiiee is le^^itiiaato that iho, wliole 
is hydr<»>tatieally iuihancod, and that our ii:lobe is a u^ube of 
wat^'n\sith an inlenn<>diate shell of land^ spci^ilically li^^hter 
than thv ihud m whleb it is suspentb'd. Where this sin-ll is of 
great thirkn*-^, it penetrates to greater depths, and attains to 
greater eh'vations above the surfaee of the aque<ais i(]obe ; wIn-re 
it is le-s thiek, it is found below the suifaee, ami tonus the bot- 
tom of tlu' upper oc«*an. Iiecent soundings <;'ive nuieh greater 
di'pths to houw paits of the <jeeau, thati the most elevated land 
upon the g'lobe. Captain Denhaui, of 11. Jl M. ship Herald, 
lately soun(h>d in ^1^ Mmth and aV"" we>t, and fouml bottom at 
^i\1iH) fathoms, ov about nitie Kn<»ii.di luile^. 

As the in(i»iior portions of our «(lt>be are totally unknowUj and 
{he e<anpressibility of water is well established, it is just as sauo 
to eonsitha' ^^ater the nio^t abundant element of uatrnv, as solid 
land. The £(reat <pu\stion to a^k is, whether there umy not bo 
otiier phenomena incompatible with tins supposition v a j^ 
})lain that iho permanency of toue-tiial latitudes and longitudes 
would be unalfect<»d by the conditions we liave supposed, 
Would the })r<'ce-Ni<)n of the equinoxes be al^o mialh-ett^l I Mr. 
ib>pkins has entered into sueb an investigation, and concludes: 
*^ I'pon the whole, then, wo nuiy venture to as-^ejl that the 
uduimum lliiekiu^-s of tin* armi of ihv. globe, which can bo 
deemt>d eouMsttiit with the observed amount of )>reee-Nion, can- 
not be less than ouc-lburth or onedi{\li of the uidius of the 
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oavtli.'^ Tlie^o invc'stigatioiis wore unulv on the Jiypoiho^is of the 
iiilovior lUuilKy bciii*( cuusimI by the tu-^ion of the, contial por- 
lioji.s of H j^olid r^^lubo; hut it is evident thai tlio aijalytical re 
Hill! v/oiilti ho the saiiK'- if {ho<i\ central pavls woiv wat^r, in- 
closed hy an irrt'tjuhirly--))heucal shell of hind. Nor ^^ouhl 
the rixsult he aileeted, if w(^ considered ceitain porllonn of the 
interior of this solid shell to be in a state of Wmon^ as no doubt 
is the ea^e. 

^(ay iH>t the uncertainly of the nia^s of the moon, hi» owiug 
to the fact that this shell is not so vigidly eompaided but that it 
may yield a little to external force, and thus also accemnt for 
(ho tides in the ,Paeilie group'^, ratlier oheyitig the ceidrifugal 
forct; due to the orbit velocity of ihc earth, than iho attraction 
of the moon I 

Hince tlie days of llippaveluH the sidereal day lias not 
diminished by the huudnlh part of a second ; and, conserpicntly, 
seeing tliat the contraction of the ma^s must be limited by the 
time of rotation, it is inferred that the earth Jnis m^t lost -^J^dh 
of one degice of heat since that time. This conclusion, sound 
as it is, is scarcely cretlible, when we rellect on the cotistant 
radiation into a space 00'^ below zero. Admit that the globe 
is a giobe of water, whose average temperature is the tem- 
perature it receives from the sun, and the difltculty vanis]u\> 
at onee. Its diameter will ])0 invariable, and Oxq only eifect 
of the. cooling of tlm solid parts ^uil luj to in)merso them 
deeper in the water, to change, the rchiive level of the sea 
\silhout changing its volume. This is no puerile argument when 
Hg'htly considered; ])ui there is another ]>henomenon v.'hich,if 
fairly weighed, will also conduct us to i\\Q, same views. 

It is now a tact imcontroveited, that the sea does actually 
change its h"*vel, or rather, that tho elevation of contim^nts is 
not 0)dy a)»part'Ht but real. 1'he whole coast of JHwedeu and 
Finland is rising at the present day at the rate of four feet in a 
century, while on the south a contrary elTeet is produced. Vari- 
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oivs hypotlu'.^es have been fornuxl cojiccrniii^r,^ thin iiitercMing 
fact Yet fVojn thv, iiullcationHof goolo|/v, it inusl have }nim an 
iiinviMsai phcnonioiion in the early age.s <>f tljo workl, in order 
to account for the enier>>;ion of .^^cdinienlary deposits (nmx tlio 
liuid wliich deposited them. ^!ay not internal fnv.s be yet 
spreadino', and the eontineni<i expan<lino* instead of contract int'^? 
And may there Jiut he an inecpiality in tlii.s proce.^s, j>o as neces- 
v^avily to ininier.>^c in one direction nearly m niudi as to elevate 
in another? One fact is certain, the elenicnt^ are scattering 
the material of tlie land along its Oceanic cuast^, ^vhicli of it- 
self must produce a very minute elTeet in distnrbinj( iho hydros- 
tatic balance ; but a niuro eOlcient agent is the em1]it|na1<o and 
volcano. 

The. npheaving of traet.s of land by earnnpiakes, as on the 
coast of Chili, would ihn^ bo .satisfactoiily explained, by attri^ 
buting a certain resistance duo to colu^sionor friction ]nvventing 
ixpwJmi diange <^f level, but pri)ducing it suddenly by the jar 
of the eartlnpiakes. SUxy wo not inquire also, wliether the 
Ijicility with which the earth seems moved by this destructive 
agent, does not point to the same solution as the irregularity of 
the tlgure of the earth 'i 

^ Tin's is a std>jeet on which it is allowable to speculate, espe^ 
cialiy if any light can be titereby thrown on the still moremys- 
terious source of terrestrial magnetism, li k tor such a pm^poso 
that we have permitted ourselves to digres.s tVom that subject. 
In this connection we also may acknowledge our indebte<l" 
ness to iho sacred vohnne for ihe ilist germ oiMhis theory of tho 
weather. 

ih^lieving in the authenticity of tho .Mosaic history of tho deb 
nge, tho author found it dllVieult to reier that (ivmi to other 
than natural causes, called into action by the operation of otln^ 
causes, and all sinndtaneous with the going funh of the hat of 
Omnipotence, llius reasoning, he was led'to regard the delur^o 
ivs a phyi^ieal phenojnenou inviting solution, and'as a promising 



Hosted by Google 



MECHANICAL THEOEY OF STORMS. 129 

exponent to the climatology of the early world. He looked 
upon the bow of promise, as the autograph of the Creator, the 
signature to a solemn bond, upon which the eye of man had 
never before rested. But if there was no rainbow before the 
deluge, there was no rain ; and following up this clue, he was 
not only enabled to solve the problem, but also led to the true 
cause, which produces the principal commotions in our atmos- 
phere. 

Science boasts of being the handmaid of religion ; yet there 
are names of note in her ranks who have labored rather to in- 
vest this phenomenon with the mantle of fable, and to force it 
into colHsion with the records graven on the rocky pages of 
geognosy. But the world is ever prone to be captivated by 
the brilHancy of misapplied talents, instead of weighing merit 
by its zeal in reconciling the teachings of those things which 
are seen, with those which are revealed. 

If our globe be constituted as we suppose, the land might 
experience repeated submersions, without involving the neces- 
sity of any great departure from established laws. And we 
might refer to the historical record of one of these, with all the 
minute particulars as positive data, imposing on us the necessity 
of admitting that the solid parts of the globe are hydrostatically 
balanced in the sea. But, modern science is not always cor- 
rectly defined when called the pursuit of truth, nor human 
learning the means of discovering it. 

If we could divest ourselves of this prejudice, we should have 
a ready solution of the difficulty presented by the earth having 
two north magnetic poles, and probably two also in the south. 
For, by regarding the old and new continents as two distinct 
masses of land whose bases are separated by 6,000 miles of 
water, we recognize two great magnets, dependent, however, for 
their magnetism, on the rotation of the terral vortex. 

This is no place to enter into a lengthy discussion of such a 
difficult subject as magnetism, but we may be allowed to enter 
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a protest a,i>'ainst thn current theory <>f C'loolro*rn<^*({K»ti.^ri), \h,i 
tliat a Jbrco is i^^ncratrd by a ^^alvaiuc cunout at \\p;hi ani^ies 
to (ho ]HTHliieii>g' eaiise, which in contrary io tlm fuiulaineiital 
principles of inccha!iic.<. Wo may conceive that a current is 
induced from or to the surrouiidini^ space bv tlfC rarefaction 
or condensation alt^'ndino* the transmission of such a curn^nt 
ahnig a wire, and that rotation should tolbw, just as a bent 
pipe full of snnili hoh'S at the bwer end, and ininieiscd in water 
as a Hvphonj will «(i'nerafc a vorticose motion in the water; but 
more juxtaposition, without participation and connnunication 
with the^nvucral current, is irrationah luul, therefore, not true. 

We have always ve/^ardcd a Uiai^netie nccdh^ as a pail of the 
f^reai natural nnio^net, the earth ; that its north pole actually 
point.s to the jkuIIi, and \{s soutli pole to the >ou th ; and, beino' 
i\'eo to nnnv, it is allccted by the circular JUotion of ihv. ^>ur- 
r<jnndino' ether, and by every motion by which the ether is 
directed. If there was any attraction bi'tween the earlli and 
the nee<lli»j opposite jiioles would be presented, but it is uoi ho * 
the force is merely directive. 



MAQlsKVlO VAKLVriONS. 

IM us now see whether wo eannoti assign an adequate cause 
lor the secular at^d periodic variations in the iuclination and 
declination of the needle. These have been generally relerred 
to changes of tcniperature, as in foet, also, the magnetism of 
tl^e earth is sometiiue^ ascribed to galvanic or electric currents, 
called forth by a dm\y change of temperature. Our theory 
gives a totally dilferent explanation of tlicse variations. 

In the northern hemisphere, the north point of the mQdh 
moves fi-om east to west In the morning fi'om about a|- a. m. to 
1| p. M., and returns to its mean position about 10 p. m. It 
then passes over to the east, and again returns to its mean 
position about 8 or 9 a. m. The analoiry of this motion, with 
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(ho horary ohangtxs in Ihu baroinoter, itulicatc a ooniiaoi ougin. 
irunibokll, in the iustvuctions he drew \i\) for tlio Aiitnrtic 
{expedition iiiKler Sir James Ko<^^, says : '^Thc ]>hcno)ncna of 
periodical variadonH depend manifesUy on iha aelion of sohfr 
hofiy operating' probably thvoiigli Ibo lacdiiuti of tbormo 
eicctrio ciivrents induced on tho earth's smfaec, P>eyond thin 
rude |';ue><j however, iivthliKj is yet knmvn of ihde 'plapkid 
(V.Ui>t\ h k even ?<lil! a nuillor <if 8pecuhition wIicIIrt the solar 
inlU?enoA bo a princijud or only a Hubordiuatc. etmsc.'' Tiiai 
tbo i^xm may cxevi a mndifyino- inlhienco on llic phenojoenon 
in not nnlilcely, but that bo cannot be the )>rincipal cau.^e, is 
evident i'vom the tblh)v»ing* eouMderationiS. These horary 
variations of tlu* niagnelic itcedlo are as great at the bottom of 
deep mines far removed from sohir infhiencej as on the smfaee, 
'i'ht'v are as great, ec'/o*/,s* paribus, <n\ a J^mall ishind in i\\(i 
midst of the ocean, as in tho interior of continent^ where i\\^ 
heating' power of tlie smiaeo is vastly g-reater. 'i'hey arc ex- 
tremely regular^ so that between tho tropics, according to tho 
sagacious Ihunboldt, *'the time of the day may be known by 
tho direction of tht* needle, as wt*il as by tho lieight of the 
barometer." 

But what is tlie cause of these variatioJis I This ciuestion is 
the most diflleult of all pliysieal problems, and wo shall only 
aim at indicating the causes which are yet periiaps too intri- 
cately involved to aflbrd a positive numerical determination* 
Admitting the existence of two principal solid masses whose 
general direction is from south to north, and that these masses 
are more susceptible of permeation by the ethereal lluid thati 
tlu"*. waters in which they are suspended, ^ye Jiave a general 
solution of tlio position of the magnetic poles, and of the 
isogenic, isoclinic, and isodyuamie line^. Considering, too, 
that the southern poles of these masses are the points of ingress, 
and the northern poles the points of egress, it is easily under- 
stood that the ethereal mediumi having the temperature of 
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Bpaco, will cause tbo southern lieiwisphere to be colder thm 
the norihen), and ako that the Biagoetic polea will bo the poles 
of inaxiiniyii cold, and the centres re^^pecied by the isothermal 
and isogcotherinal lifies. 

The general direction of the magnetism of Dm earth may be 
considered as the controlling inlluenco, tlierelbro, in determining 
tlio position of the magnetic needle; bnt there are other eanses 
^¥hich, to some extent, will modify i]m resnlt That half of 
the globe turned away from iha mn will partake of the density 
of the ether at that distanee, which is greater than on the side 
next iJia sun ; the magnetic intensity ought, theref<>re, to bo 
greater in the niglit than in tlie day, The poles of the greai 
terrestrial magnets, or even the position of a magnetic needle 
on the snriace, are continually p!ace<! by the earth's rotation in 
a dillerent relation to the axes of tlie terra! vortex, and tljo 
tangential current, wbieh is continually circulating around the 
globe, has its inclination to a given meridian in a perpetual 
Btate of change. If we cojiceive that there is a tendency to 
force the needle at right angles to tliis curreutj we shall have 
an inllnence which varies during the day, during the year, and 
dining the time occn]>ied by a complete revolution of tlie node. 
The principal elTect, however, of the horary variation of the 
needle is dm to the radial stream of the sun, which not only 
penetrates the atmosphere, but also the solid crust of the earth. 
Its principal influence is, however, an indirect inlhience, m wo 
shall endeavor to explain. 

No t^ict in the science of electro-magnetisn> is, perhaps, better 
established than tlie disposition of an ethereal current to place 
itself at right angles to the magnetic meridian, and conversely, 
when the current is not free to move, to place the needle at 
riglit angles to the current. Now, the terrestrial magnet or 
magnets, may be considered to be surrounded by a body of 
ether in rotation, which, in the earth, on its surl^^ee, and ibr 
some distance from the surface, is made to conform to the 



Hosted by Google 



MEOHANIOAL THEOEY OF STOHMB, 183 

gemml rule, tlmi is, to circulate at Hght angles to the rnagfietic 
iJieridiaiK Outside tliis again, the ether more and more con- 
fonm to i]m position of the axi^ of the vortex, and titia positioti 
varying, it nmni exert some inthience on the smface eurreot.s, 
and, therefore, change m some degree the position of the 
magnetic meridian. The radial .stream cmms from the sun in 
parallel lines, and strikes ih^ globe and its superficial ethereal 
envelope just as we have shown its action on iho atrnosj>here ; 
but in tliis last ease iho magnetic cc|iuitor is not a great circle, 
neither can we suppose its cllects to be an aceumnlation of a 
iluid which is imponderable at })oints 90^ from tlie piano 
passing througli the centre of the earth and sun, and coincident 
with the plane of the central meridian, and a depressing etieet 
on that meridian. Its precise iniluence nmst he, fi'otn the 
nature of the canse, to deOcct tlie circular current towards the 
poles, in places less than 90^ fiom the meridian, and a eontrairy 
effect must be produced in places greater than 90^ fi*om the 
meridian. Let us assume, tor argument's sake, that the mng- 
netic poles of tlm earth correspond to the poles of rotation, tlie 
parallels of latitude will, tlicrefore, represent the ethereal cur-< 
rents circulating around the globe. Now, at sunrise, tho radial 
stream of the solar vortex is tangential to the surf^ice, and, 
therefore, can produce no change in tliese currents. As the sun 
ascends say about 8 or 9 a, m., the radial stream striking only 
the surfeee of the earth perpendicularly in that place where the 
sun is vertical (which we will suppose at the equator), streams 
oif on every side, as t\m meridians do fiom the pole, and the 
circles of latitude (that Is the ethereal currents) being parallel 
to the equator, tliey are met by the radial stream obliquely, 
and deflected towards either pole. By this dellcction they are 
no longer at right angles to Qm meridians, l^ut, from the 
principle of reaction above noticed, the magnetic meridians will 
|)lace themselves at right angles to the current, or, in other 
words, the magnetic pole will clnmge its position on the surface 
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of the earth with respect to that pj^rtieiilar phice. But, m 
other j)Hv{s of the world, the meridians are in opposite phases 
at the satvie instant of absohite time; thevetbre, tlie magnetle 
poles are not points, hnt wide areas enelosing tlie magnetic 
poles of all lire eonntrles in^dev the sun. As this conforms to 
observation, it is worthy our especial attention, and may bo 
understood by the snljjoined iigure, in wlncli the obhque curves 
represent the course of tlie tangential current in the dillercnt 
positions of lire sun, ihe parallel lines veprcscntiivg the solar 
radial >streatn. 



$ 



na/^(l: 



'T^&. 




As the snn gains altitude the action of the radial stream is at 
a greater and greater angle to the circular cmi'eut^s, and attains 
its maximum at noon, still acting, however, after noon ; but see- 
ing that the circular current possesses a tbrceof re-action, that is, 
that ^^i(^ magnetism of the earth is ever striving to bring tln^sc 
currents to their natural direction, an liour or two after noon, 
the currents tend again to the eqnatorj and the maximum de- 
flection is passed, and ilnally ceases a fesv hours after sunset. 
Now^ let us attend to what is going on on tlie opposite side of 
the v,'orld. I'he radial streani passing over tln^ polar regions, 
now produces a contrary effect : the ethereal atnios])here of the 
great magnet is accumulated on \h(^ farthest side from the sun, 
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by ilio action of the radial streajn passing ovcv tlic polar rt^gloii, 
the pavallel currents arc now bent towar<k ilie equator, being at 
a niaxinninx in places where it is an bouror two past midnight, 
Betbra they were eoneavo to tbo equator, and now thc^y are 
convex ; tiic magnetic inevidian is therefore deflected the eon- 
traij way to what it was in ilm day tiniej by tlic same princi- 
ple of reaction, Atler the Biaxiniiun, say at 4 a. m.j ike <lc~ 
lleclion gradually eeascSj and the niagnetie Bicridian returns to 
its mean ]H>sition at 8 or 9 a. m, The^e times, Ijowever, of 
jnaxinnim and inininmin, must vary witli the time of tlie year, 
or with the declination of the sun, with the position of the 
moon in her orbit, with the perigee of the orbit, and witli the 
place of the ascending node; there are also minor influences 
which have an cflcctj wbicli present instrumental means cannot 
vender appreciable. 

What says observation f The needle deeline>5 (mm its mean 
position in the whole northern l^cmisphere to the westward, 
from about BM A. m,, until L30 i\ u,; it then gradually re- 
turns to its mean position by 10 k^M. After 10 r. m., it passes 
over to the eastward, and attains its maximum delleetion about 
three or tour hours at\er midnight, and is found again at its mean 
position about a, m; Now, this is precisely the direction of 
the deviation of the magnetic meridian, the needle therefore 
only follows t}m meridian, or still continues to point to the tem- 
porary magnctie pole. And although we have assuuHidjfor the 
sake of simplicity, that the mean Diagnetic pole corresponds to 
tiie pole of rotrition ; in trutli there are two magnetic poles, 
neitlier of which correspond ; yet still the general etleet will bo 
i}m same, althougli tlie munerical verilieatiou will be rendered 
more dillleult. 

In tlie southern hemisphere the elleet is the reverse, (ihis 
southern hemisphere, how^ever, must be considered separated 
from the northern by the magnetie equator, and not by the 
geographical one,) the needle declines to the eastward in the 
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inoriiiiig, atid goes thvoiigli the nmim dmnges^ aubstituiiiig east 
tor west, and west for <}aBt. Does observation deeide tliis to bo 
to be a l^ct also I Most deeidcdly it does; and tlik alo»e 
may bo considered a positive deiBoiistratioii, tbat the theory 
wliieh explains it is true. The eontrary deilection of the medh 
in the northern and southern hemisphere nmy bo t^^rnially 
proclainied as utterly h(^<md the reacli of tlie cominon theory 
of Biagnetisni to explain, TJds diOicuiiy arises hoin consider- 
ing the needle as the disturbed body instead of tlie earth ; and 
also from the foet that the eltbet of solar heat must be conunon 
to needles in botli heTuispheres, and act \ipon similar poles, and 
consequently the detleetiou must be in the same direction. 

But a still more capital feature is presented by the discovery 
of (Jolonel Babine, that the delleelion is in eontrary directions 
at the Cape of Good Hope, at the epoch of tlie two e(|uinoxes. 
This arises hom the great angle n>ade l:>y the magnetic meridian 
at this placcj with ilm terrestrial nreridian dhe variation being 
by Barlow's tables, mf to the westward. The sun varies in 
declination 4^^ throughout tlie year. At the southern solstice, 
therelbre the radial stream strikes the circular current on the 
southern side, and detlects it towards the equator, rendering Dw 
declination to the westward in the morning; but at the northern 
solstice the radial stream strikes tlie current on i^s northern 
side, and the deflection is eastward in the morning. And the 
vicinity of the Gape of Good Itope is, perhaps, the only part of 
the world where this anomaly will obtain ; as it is necessary not 
only that the declination shall be considerable, but also* that 
the latitude shall not be very grmt 

Observation also determines that the amount of the horary 
variation increases with the latitude. Kear the equator^ accord-- 
ing to Humboldt, it scarcely amounts to three or four minutes, 
whilst it is fmm thirteen to fourteen minuter in the Uiiddle of 
Bumpe. Hie theory explains this also ; tor as the circles recede 
from the equator, the angles made by tlieir planes with the 
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directioji of tho nulia! ^^troaiii increases, and jicncc the force of 
(Icllcetion k groater, nwl the eiXeei is proportioned to the cause. 
Wo Jjave also a satisfactory explanation of the fact that there 
hm not y<'t hccn discovered a line of /k> variaJhn of horanj decU- 
naiwn aj> wo ini^^ht reasonably anticipate from the fa<>t that i\u\ 
deehnations are in amlmrij dlnciiom in tiio northern and 
southern hemisphere. This is owing to tlic ever-varyin/( decli- 
nation of the m\u There would be such a line, no doubt, if the 
iwu of the earth were perpj'udicular to the plane of tlio orbit, 
and iha inagnetie pole coineided with the polo of rotation : for 
then the e^puitor woidd be such a Jino. 

MAGNETIC BTOKMS. 

Ihit there are also irregular thictualionsin thedirectio!i of the 
magnetic needle. These depend on the inoon, and are caused 
]>y the passage of the vortices over or near to the place of ob- 
servation. Tln^ action of the.'^e vortices h proved to he of vari- 
able tbree, whether arising tVoni atn^ospherie c<niditi(jn$, or duo 
to an increased activity of the ethereal niediion throughout the 
wiiole system, is at present immaterial. They do vary, and 
sometimes the passage of a vortex will dellect the needle a 
whole degree. At other times, there are magnetic storms ex- 
tending over a great part of the earth's surface; but there is 
reason to suppose, that the extent of these storms has been 
over estimated. Thus, on the 2r>th of Heptember, 184 1, a mag- 
netic storm was observed in Toronto, and at iliKi same tinie 
there was one felt at the Capo of (Jood Jlope. 'Fhere is no 
great mystery in this. U we suppose the axis of the central 
vortex, for instance, to have passed Toronto in latitude 43^ 3a' 
north, in ordinary positions of the ni0(m, in her orbit, the 
southern portion of tlie axis would be in 33^ or 34^ south lati- 
tude, and consequently would have pa-^scd near the (jape of 
(^ood Hope on the same night. Now, we certaiidy eould ))ot 
expect the noj them portion of the vortex to bo intensely active. 
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without iho KoiithiM-n portion Imny; in tlu? ^^ann? i^Uxia of acti- 
vity. Tliui tliis k llip iriKi oxplanation is proved !»y n^ao-netic 
stoniK in Iho same lioniispbcro being coniparalivoly liniited in 
extent; a^, accord in ^- to <»an*s and A\'cber, nuuj;nelie stornis 
wJiich were sinudlaneoiisly felt from vSicily to llpsala, did liot 
extend iVom L'psala lo Alten. Still it would not bo wonderful 
if tbcy were felt over a vast area of thousands of inilos as n con- 
^cquonee of (rmd disturi)aiK"0 in the ehisiieity of the other in 
the terra! vtatex; as the ^olid earth must be pernn»ableti) all it.s 
juotions, and thus be expheable on the i^eneral principle's wo 
liave advanced. 

But besides the^se variations wldch we have mentiouedj there 
are changes steadily going on^ by which the isodynaniie, iso- 
gonic and isocliiiie lines are permanently displaced on the sur- 
face of our })lanet. These must be aitributed to changes of 
temperature in the interior of the globe, and to the direction in 
the progress of subterranean hresjwluehit may also be expected 
will change the isogeoihermal lines. But there are changes, 
w)dch although of long period, arc yet periodicj one of wliieh 
is obviously dxxa to the revolution of the lunar node^ in eighteen 
and a lialf years, and the revolution of tlie apogee hi nine 
years. The first is continxudly changing the obliquity of ilm 
axis of the vortex, and they both tend to limit the vortices in 
their extreme latitudes ; but the planet Jnpiter has an indirect 
inlhience, which is probably equal, if not greater, than the 
action of the moon. In changing the magnetic declinatioin 

Fronn tlie investigations of Lament, it would appear, tliat 
the period of the variations of magnetic declination is about 
10| years, wliile, move recently, R. Wolte has suggested tlm 
connection between tins variation and the. solar spots, and 
assigns a period of ILll years, and remarks, that it *' corre- 
sponds more exactly with the variations in niagnetie declination 
than the period of 10|- years established by Lamont. The 
magnetic variations accompany the solar spots, not only in 
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llieir iT'O'ular cb<nin>vs, but evt-n in their minor irr<\o'ulanties : 
th\^ latlor facl is it^olf sunicieiit to prove deHiiilely tlie import- 
ant relations betsveon them /■"•'* 

As the planet Jupiter exeits the aTeatest iuihieuee on (lie 
Mm, i)i torein/;' ilic eentre lV<an the inechanieal eentre ol* the 
j^yslein, the longitude ot* the mn will in a o-reat inca^uro depend 
on the ]5osition of this phmet; and, in conse<|ue!Kv, the sun 
will generally revolve around this centre in a period nearlv 
<M|Ual to the period of .hipiter. The sidereal period <>t' Jupiter 
k about twelve yoais, ]m{ tlie aetion of the other phnu'tn icnd 
to .slualen this period (at least^ that has been the elt(H>l for i]u\ 
hist twenty or thirty years), and bring it nearly to tlic pericnl 
assigned by M. WoKv. to the variations in the magnetic deelin- 
ation^i. Ah this has its inlluenee on the radial stream, and the 
ladial stream on the declination, we sec at once the connection 
between Ihem. When we come to a consid<'ration of the solar 
spots, wo shall exhibit this inthionco more Ailly. 

AUKOEA BOREALia 
Let us now exatnine anotlier phenomenon. Tim Aurora 
Borealis has been generally considered to be in some way con- 
nected with the uiagnetism of the earth, and with the position 
of the magnetic pole. It k certain that the appearance of this 
meteor does allect the needle in a way not to be mistaken, and 
(although not invariably) tlie revim of the luminous areh will 
usually conform to the Jiiagnetie meridian. Yet (and this is 
worthy of attention), the observations made in the North b'olar 
j^xpeditionsf '' appear to prove, tlmt in the immediate vicinity 
of tlie magnetic pole the development of light is not In the 
least degree more intense or fi-equent than at some distance 
fj'om it/' In feet, as the American magnetic pole is, as stated, 
in latitude 1tr\ the central vortex will seldom reach so high, 

* Sillirnan's Journal for Mardi and April, 1853. 
f Mnmb^klt^ Cosmos^ p. 193, loiuloa eel 



Hosted by Google 



140 MEOHANIOAL l^IEOBY OF BTOBMB, 

and, consc<|uently, the aiirom ought at such tiin<\^ to bo ynorei 
frequent in a lower latitude. In a lato work hy ^L do la I^ivo, 
dm gentleman expre.<.^es the opinion, that the cause of the 
aurora i.s not <\i\(^< to a radiation of polar magnetism, but to a 
purely electrical action/-^' \lk explanation, liowover, is not .so 
.sati>ifactory as Im opinion. .Now, wo have examined numerous 
cases of auroral displays, and never yet foinul one wliich could 
not ho lef^itimately referred to the action of ethereal vortices. 
Oenerally, the aurora will not bo vijilble, when iln* iipper mv- 
face of the atmoJ^pherc of that latitude in which the vortex is 
known to be (reckoning in tho direction of the magnetic 
meridian) is below the liori/ion, which shows that tho brightest 
portion k m the atmosphere. h\ latitude 41^ cven^ it may 
show itself when tho vortex is three dayn north, more tVe<|uently 
wlien one or two days north ; but when tlie vortex passes 
centrally, or south, it rarely is seen, aj^d this is the o)dy <liHi- 
culty in explaining it by the theory. Hut, W'hen we rellect that 
the ether shoots out in straight lines, and at an angle eorre- 
spending to the magnetic dip, wo arc at no loss to perceive tho 
reaso)! of this. If each minute line composing the light were 
.seen endwise, it would ]>e invisible; if there were millions such 
in tho same position, they could add nothing to the general 
etVect; but, wlien viewed sideways, tlie case would be dilferent, 
there \Y0uld bo a continued reduplication of ray upon ray, until 
in iho range of some hundreds of milen an effect nnght be 
produced amounting to any degree of intensity on record. 
Now, this is the case when the a\u*ora is immediately overhead, 
it will be invisible to those ]>elow, but may be seen by persons 
a liundred mile.s south ; so, also, when it is to the soiith, it is too 
oblique to tho lino of vision to be seen, especially as all the 
rays to the northward of the observer can contribute nothing 
to increase the eifect. That it is of the nature of rays very 
nuicli ditfused, can hardly be doubted ; and, therctbrc, if only 

•^ SeoSilUnmn's Journal for September, X858, 
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of a few jjiiles m depth, its iiiipre,<sioim are too faint to bo 
sensible. By rofernng to the record of the weather in the 
??eeond section of thh work, an anroral disphiy will be found on 
^h\\y 1i>th, iU central vortex havhig passed a little to the 
northward the same evenin|v^ and iha next day passing soutli 
descemUni/. On that occasion the author saw an inclined 
cohnnn, in profde, duo cast, and between himself and a line of 
bhills and tindjer, about oiglit inih^^ distant ; an<], he has not 
any doubt, tiial the mass of rays began where lie stood. As 
in a sliowei', (iXQvy drop, passing througli a conical surface, whose 
axis passes through the sun and througli the eye, contributes 
to tbrni the apparently distant rainbovr. 

'ilie altitude of this meteor has been much exaggerate<l, 
especially of those rings or luminous arches, which are often 
detached completely from the luminous bank. On the 2^1 th of 
^hiy, a bright aurora was visible at Ottawa, but the author\s 
attention was engrossed by the most brilliant areh of light ho 
had ever seen, li was all i\x<^, time south of the z<^nili}, and 
had no visible comieefion with the aurora north. At 9 hours, 
oO minutes, 30 seconds mean solar time, Arcturus was in the 
exact centre of the band, at which time it was very bright, and 
full 1"" wide. At the same time, Prot: (r. \\\ \\M(>y obsei ved 
the aurora in tVrryville, in the State of Missouri, oidy !<> of 
iongitU(h^ to the westward, but did not see the ardi/ The 
dilferencc of latitu<!e between the two places being iV^ 30', and 
ih(^ weather, as he states, eh«ar and still, there is only one reason 
why hi^ m mi see the areh t it must have been too hiv, and 
had become merged in iU bank of light. At the tin^e men- 
tioned, the altitude of Arcturus was OB"* 30', and, as Prof. 
Wheeler assigns only 10^ as the altitude of the bank, tlic 
maximum elevation of i\w, areh, on the supposition of its com- 
posing a pait of the bank, was 43 miles. At JVrryvilie, the 
bank and streameis had disappeared at 10 o'clock. At Ottawa, 
''vSco 8illijnaa*ij Jcau'nal for Hepteiaber, 1853. 
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the arch or boAv disappeared at 10 li. 5 m.^ dilFcring' only the 
fraciion of a mirnUo li'oin the i'mm at I^erryvjlle; hwt^ the bank 
was still visibloj but low and Mnt^ tho greatest altitude having 
been over 30^. To show the rapid lluetuations in width and 
poi>ition of this bow, wo will add a few of tho itiinutes taken at 
the time wiili great care, in hopes some other observer had 
been equally precise. When first seciij there were tliree 
hnninons pateheSj or elongated clouds of light : one in LeOj one 
in Bootes, and another in OphincbnSj all in line, Tliis was 
about 9 h, 15 m. Tha times Ibllowing are correct to 30 
seconds : 

9h, 42mJ^0s. How <*oniplete; soutli edge 2^ north of Are- 
turns. 
d 45 80 Northern Qi}f^o difliiso south ; ei]g<i bright^ and 
well defined; 10^ wide in jcenith ; north 
edge on Alphacca. 
Honth edg'o 5^ north of A returns; north edge 

close io Cor. Caroli. 
Kastern h'M( con)})Osed of tour detached bands 

shAnfjlbuj over each otfier. 
A returns on south; how narrower. 
Arctnrns in thn middle of tho band; very 
bright and regular in outline, and widest at 
i\m zenitli. 
10 30 A returns on northern edge; north side better 
defined than tlie soutliern. 
Areturus P north; very bright. 
Glamrna and Delta Leonis, northern \i(\gii, 
Regnlus on southern age ; getting foint. 
Fast fttding away. 

Scarcely visible; bank m north taint. 
This anrora was <{\\(i to the inner vortex mcending^ whose period 
was at this time 28 days. 
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There are several circumstances to be observed in this case. 
The bow brightened and faded simultaneously with the aurora, 
and respected the vertex of the auroral bank, being apparently 
concentric with it. The bow, therefore, depends on the same 
cause, but differs from the aurora in being limited to the sur- 
face of the atmosphere in which the vortex has produced a 
wave to the southward of its central path, as may be understood 
by inspecting Fig. 2, Sec. 1, — the figure representing the polar 
current of the central vortex. On the 29th of May, 1840,^^ 
the author saw a similar phenomenon, at the same time of 
night, and passing ov^er the same stars southward until it 
reached within 5° of Jupiter and Saturn, to which it was 
parallel. This atmospheric wave offers a greater resistance to 
the passage of the ether : hence the light. On this account it 
is, also, that when the passage of a vortex is attended by an 
auroral display there will be no thunder-storm. There may be 
an increase of wind ; but the atmosphere at such times is too 
dry to make a violent storm, and there is a silent restoration 
of the equilibrium, by the ether passing through the dry 
atmosphere, without meeting any condensable vapor, and be- 
coming luminous on account of the greater resistance of the 
air when unmixed with vapor. We thus see also the connec- 
tion between the aurora and the linear cirri, and we " have a 
triumphant explanation of the fact, that when the observer is 
north of the northern limit of the vortices, he sees the aurora 
to the south and not to the north ; for, to see it to the north- 
ward, he would have to see it in the same latitude as it appears 
in the south, and, consequently, have to see across twice the 
complement of the latitude. We thus see, also, why the tem- 
perature falls after an aurora ; for, the passage of electricity in 
any shape, must have this effect on account of the great 
specific caloric of this fluid. We see, also, why the aurora 
should be more frequent where the magnetic intensity is great- 

* This was the central vortex ascending. 
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mi, and bo consequeiitly invisible at the equator, and why tlio 
rnametic needle i^ m sensibly affected at the lime of its occur- 
rence. We may^ perliaps, hero l>6 allowed to alhide to another 
phenomenon conneeted with terrestrial niagnetisin and elec- 
tricity. 

The awful and destructive conens^jions wliich sornetirnes arc 
prodttced at great doptli.'^ beneath the surface of the soil, wonld 
seem to indicate tliat no force but tliat of electricity is adequate 
to account for tlie ahnost instantaneous desolation of wide tracts 
of the earth\s surtace. i^ut wo do not mean to say that the 
action of the terra! vortices, combined with the internal condi- 
tions of our planet, is the only cause ; although it is (ar from 
itnprobable that iha same activity of the ether, whicli generates 
through these vovticCi^, the full fury of the hurricane in the 
tropicsj nniy bo sinndtaneously accompatded by a subterranean 
storm. And physicists arc too rash to reject the tividence on 
whicli the connection of ilm phenomena rests. 

Tn the extract given by Colonel ik'id, in his " j.aw of Storms," 
from 8ir George Jiodney's oihcial report of the great hnriicane 
of 1V80, it is stated, that, "Nothing but an earthquake could 
have occasioned the foundations of the strongest buildings to 
be rent ; and 1 am convinced that the violence of the wind must 
have prevented the inhabitants trom feeling the earthquake 
which certainly attended the storm."* Again, in the Savannah- 
la-Mar luirrieane, which oceurre<l the same year and month, tlie 
Annual Register, published at Jamaica, states, that at the same 
time, ** a smart shock of an earthquake was felt.^^ The general 
serenity of equatorial regions is dna to the laet tliat they are 
beyond tlio limit of the vortices, as in Teru, wliere neitlier rain 
nor lightning nor storm is ever seen. Thunder and rain, with- 
out storms, liowever, ai'o coninnnr in other tropical countries, 
* Eeid's I/aw of Btorrns, p. 350. 
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nh,o out of Ihc roach of {ho vortices. Hut ovoii in those paris, 
(as the Antilks,) ]ymp; in the track of tlieso vortices, tho, wcatlicr 
k not a^i jWf/ucnfh/ <listiirhoU as in hi^i^lior hititiulos. II10 
Himm of the Anfilh-.<, whi'it they do occur, however, arc fearful 
hcvond any eoiiccplioiij showing the presence of some cnusc^ 
auxih'ary to (ho onliuary disturhiuif action of the vorticc.% 
which, when siifiui(ancoii>i|y occurringj adds trenicn(h>us|y to 
tlicJr force, 

'i'hai earth(|uake,s aro p}'ecc<k-^d siometimcs by a pociiliar ha^a- 
ncss an<! oppr<\s<^ivc]ir->^s, ^^inrihir to thai which .sonietiincs pre- 
cc(h?s a storni, is a current 0|>inion in volcanic countries. And 
llundiohlt, win) douhts the connection, ha^ to confess that md- 
deu chan^ves of weather have mcaahd violent earllnpiake^, and 
that ^^ during' the great cartlnpiake of (Juinana, lie found ihii in- 
chuation of tlie needle was diminished 48'.'* Ifc also mentions 
the siniullan<'ons occurrence of shocks, from earthquakes, and a 
clap of thnnch^r, and i\i(^ a/^itation of the eleetrometer durin/;- tho 
earthquake, wliich hinted from the 2d of April to the Viih i}( 
May, 1808; hut eouclndin^( that 'Mliesc indications presented 
by clouds, hy modifications of atmospljcrie electricity, or by 
calms, cannot he regarded as fjeneridbj or nccenaribj connected 
with earth(|uakes, sim^c in Peru, Camtda, and italy, earth(|uakes 
are observed, ahjni;- with tho imxeA and clearest skies, and with 
i\i(^. freshest land and sea hrecKcs, P>ut if no nu'teorolooical 
phcnoniena indicates iha <'omin/^^ earthquake, either on tho 
morning of the shock or a few (lays previously, the inlluencc of 
certain jieriods of tho year, (the vernal and autumnal equinoxes,) 
i\\^\ commencement of the rainy season in the tropics, at\er lon<-^ 
drought, cannot he overlooked, ev<'n though the genetic connect 
tion of )neteorologieal processes, with those going on in tho in- 
ieiior oU>m globe, is still enveloped in obscurity.^'-' 

\i is at th*» iMpiinoxes tliat the earth changes her distance's 
from the sun most rapidly, and wdiether she k passing from lier 



* li'nrnMdt, Cosmm, p. 203. 
1 



Hosted by Google 



146 MKCIIANIOAL TIIEOBY OF BTOBMB. 

pevihelio)! or \\ijH\ hor aphelioi), tho dt^nsity of tlu^ cllicr extur- 
nally is ohanging m tho sulHluplicato ratio of tlu'so di^ancc^^ 
aiul consi.'<|:in'nlly at those iimo^i tliore will hv< inn <(reati,*si dis- 
tiirhauco of tho electric ecjuililoiuiiL Jlow far our views of the 
iiilcriial structure of our jf(h,>l)ej (coUbidercd nloiv/; a <!iaTiU't(n' as 
a J^ohd cru^t, ihvM a i\\<Qi} mra^y, separated Worn the lower oecau 
hy another solid tauMj and separated froio a siiidlar arrai^gc- 
}{K'i)t on (lie oppcKite side by an interposed inavs of wat<'r, per- 
hap.s al^o pOi^Hosr^iiig n solid nucleus,) jnay alTect this (pu>st ioH, 
h diOieult to say ; hut that the ageut is eh'ctrie, appears hi«(]dy 
probable; and very recently it has hceu diseovert'd, by M. 
Hatio i^lt'iiton, that a piece of irou, suspended by attraction to a 
magnet, will fall on tl^c approach of an cart]i<|uake ; \Um Indi- 
cating that the power of tht^ magnet is t«>inporari]y \vcakened 
by tho action of .some disturbing force. 
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SECTION FOURTH. 



THE SOLAR SPOTS. 



We have yet many phenomena to investigate by the aid of 
the theory, and we will develop them in- that order which will 
best exhibit their mutual dependence. The solar spots have 
long troubled astronomers, and to this day no satisfactory solu- 
tion of the question has been proposed ; but we shall not 
examine theories. It is sufficient that we can explain them on 
the same general principles that we have applied to terrestrial 
phenomena. There can be but little doubt about the existence 
of a solar atmosphere, and, reasoning from analogy, the con- 
stituent elements of the sun must partake of the nature of other 
planetary matter. That there are bodies in our system pos- 
sessing the same elements as our earth, is proved by the 
composition of meteoric masses, which, whether they are inde- 
pendent bodies of the system, or fragments of an exploded 
planet, or projected from lunar volcanoes, is of little conse- 
quence ; they show that the same elements are distributed to 
other bodies of the system, although not necessarily in the 
same proportions. The gaseous matter of the sun's atmosphere 
may, therefore, be safely considered as vapors condensable by 
cold, and the formation of vortices over the surface of this 
atmosphere, brings down the ether, and causes it to intermingle 
with this atmosphere. But, from the immensely rapid motion 
of the polar current of the solar vortex, this ether may be 
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oonMilerefl to cniw tlio ahiiospliovo of the i^nn wilh the temper- 
atiiro of space. 

Sir John nei.-^chcl, in eonnneiitin*'; on iho theory of Mi\ 
lU'dfiehl lu'furo the British Association^ convt^a^^l at Xewea^tlo 
ill 1 8118,''* suoYi;este^l an aiialoo-y to terrestrial hurrit-aiU'Sj from 
a suspected votatioii an<l progressive niotiou in thesi* spot^, 
l*VoTii tUeir rapid formatioD^ i*han«(o of .^l^ape, and dianieler, 
tlii-s view h allowable, an<], taken in ct>njunetion with the a<*tion 
of the ethereal euvrents^ will aecount for all ihi^, phenomena. 
The nnek'UH of the spot is dense^ like the nuelous of a storm 
on iha earthj and surrounded by a })enuinbon precisely a^ our 
stontiH are frin^^ed with ligliter cloudsj permitting the light of 
the sun to penetrate. And, it lias been obsowedj that these 
spotvS seem to follow one another In line^s on the same parallel 
of solar latitude (or iiearly the same), exactly as w<^ liave de- 
termined the action of the vortices on the surface of iho earth 
froni observation. These spots are never found iti very Jiigli 
hititudes- -not much above ^^O"^ from the solar equator. If wo 
consider this cipiator to be but slightly inclined to the plane of 
the vortex, this latitude would be the general position of the 
lateral solar vortices, and, in laet, be confined princi]>ally to a 
belt on each side of the equator, between ir)"" and W of solar 
latitude, rather than at the equator itself. This, it is needless 
to say, is actually the case. F>ut, a more ca]>ital t\»ature still 
has been more recently !)rought to lig-ht by observation, although 
previously familiar to tho author, who, in endcavoiing to veiily 
the theory, seriously injured iiis sight, by observing with inade- 
t|uate instrumental means. This is iha periodicity of the spots. 
\Vc have, already ob^servcd, tliat there is reason to suppose 
that the action- of the inner vortex of the earth is probably 
greater than that of the outer voitex, on account of the con- 
ilicting' currents by which it is caused. And the full develop- 
nK'Ut of this vortex requires, tfiat the central vortex or 
^Sillimaifs Journal, vol xxxv., page 283. 
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mechanical nxk of Iho sy^^'iu ^Oiall ho m^arly tangontial to the 
Mufai'o. In (Ins |H^>i(ioi], tlic action of the o^-nlral vortex i^ 
ilM'lf at a Jiiaxiniiiii) ; ami, when fi>c plauet-s of tlic svsIohi aro 
so ananox'<l as (o proihicc this R'suU^ y/o may expect the 
greatest number uf sp<»ls. U the axis or e^^ntral vortox ap- 
proaehe.s to coineiih-'nec with the axis of the mn, ilw hiteral 
vmtiees di.<appcar, and tlie ceatial vortex hi^in^^' then perpen- 
(licidar to the .^urfa<'e, is K-ndered inetroctlve. Ihuhv the>o 
eireiunstance^, there will he no spot^s on the sun's disc. Wlu-n 
on the other hand, all the planets conspire at iha same ?^ide to 
force the sun out from the mechanical centre of the system, iha 
Hmkvo, k too distant to he acted on by the- central vorti^x, and 
the lateral vortiee.s are also thrown clear of the sunV surface, on 
account of the greater velocity of the part.s of tiie voitex, in 
.sweeping past the body of tlio sun. in this case, there will ho 
but few .spot.^. Tha ease in which the axis of the vortex coin- 
cides with the axis of the sun, is much more transient than the 
fast position, and hence, although the inteival between tlic 
maxima will be tolerably unitorn), there will be an irregularity 
between a particular maxinuim, and the preceding and suhse- 
quent ujininnim. 

The following table exhibits the solar spots, as determined by 
Bch wabe, of Dessau : 



mr of observation. 


C,mnp.y of sj'jots olKM^rvetl. 


Nunibt'r of davs, 


1826 . . 


. . . 118 . . . 


, . ^11 


182^ . . 


, . . 161 . , . 


. . 2lS 


182B . . 


. * , 225 . , . 


. . 283 


1820 . , 


. . . 100 . » . 


. . 244 


1830 . , 


» » » 190 . . , , 


. . 211 


1831 . . 


. . . 140 . . , , 


, . 239 


1832 . , 


* . . 84 ... , 


. . 2^/0 


1833 , . 


. ' » 33 . . . , 


. . m 


1834 . . 


... 51 ... , 


. . 21S 


1835 , . 


. . . l'/3 . . , , 


. . 244 
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Year of ob-'cfiatlon. 


(JroTif.s of ?}>ots 


18:^0 , . 


, . . 272 


1B3V . . 


. . . nnn 


inns . . 


. . . 282 


18:^1) . . 


. . . 102 


1840 . . 


. . . 152 


1811 . , 


. . . iO^ 


lSi2 , . 


» , . OB 


184;i . . 


, . . 3-i 
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. . , . 200 

.... 108 

.... 202 

.... 205 

.... 20r^ 

.... 28;^ 

.... 30V 

.... ^24 

IVvious to Iho. publication of this tabic, tbo author had in- 
ferred tlie necessity of adiaitting the existence of another planet 
in the, solar syj^tetn, from the ])!ienoinonon of which we are 
.speaking'. Me found a suflicient correspundenen between the 
luiniina of 5<pot^ to confirm the cxphination «;'iven by the 
theory, and this was still juorc contlrnied by the more exact dc- 
termination of Rchwabc ; yet there was a little <liscrepaney in 
the synelironous values of the ordinate^j when the theory wan 
graphically couipare<l with the table. t^X'vious to the dis- 
covery of \cptune, the theory corresponded inueli bolter than 
afierwanis, and as no doubt could bo entertained thai the 
anomahfus movements of Uranus were caused by an exterior 
plaiict, he adopted tlio notion that tlicre w<^rc two phtnels ex*> 
terior to t.'iatms, who<cpo>itionsat thi^ time were such, that th(>ir 
mechanical eiteets on X\\^ system v»*ere about e(|Ual and contrary. 
Conse(|ueutlyj when Xeptunc became knowUj the existence of 
another planet seemed a conclusion necessary to adopt. Accord- 
in<;iyj lie calculated the heliocentric longittidcs and true anoiiv 
alies, and the values of radius vector^ for all the planets during 
the present century, but not liaving any planetary tables, ho 
contented Inmself \vith computing for the nearest degree of truo 
anomalvj and the nearest tliousand nnles of distance. H'hen by 
a composition and re^^olution of all the forecsj lie deduced tho 
radius vector of tho sun, and ilia longitude of his centre, for each 
pa^t year oi the century. It was in view of a little outstanding 
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di.screpancv in the linus of the iniiunm, as dotcrmiiica by theory 
atul uhsojvatiuTjj that he was induce*! to con.siih?r as ahiio.st cer- 
(aia tfio exHciM'o. uf a flMjovctical planet^ whoso lono'iludo, in 
18:>8^ \va^ ahout DO'-', and who>e period is Iron) ihv theory about 
dnublo thai of Neptuno. And for convenience of compulation 
and ret\'roncCj Ik* Jni- been in the habit of j^yiubuhxin<f< it hy a 
volcano. 'rh«> fo]h>wiiig* tabic of ihd ladii vcctorcs of the 5^un, 
and t\w h>ngiiud{> of Ids centre, for the year.s dos]<;'nated in 
vSfhwabe'H table, is calculated from the tullowing data for eacli 
pbaiiet : 

^f ♦ \J,, ' 494.800.000 . 0.0481 , 11^ 

^^ • ;,5Su • 907.162.000 . 0.0561 . 80 

V . ^,i,, . lBtM.290.000 . 0.0100 . Ul 

S^' ' ,M,ooo • 2854.000.000 . 0.0088 . 

'^ ' o^oou • 4464.000.000 . 

,. , . No. of spots 111 

Oafe^. r.-ul> vector. 3tui « long, Oidlnales. vS^hwabe's taWe. 

Jan. 1,1Sl>0 52$.U0U 320^ f U UB 

*' 182V <i80,oou 839 f ■ 80 Ul 

" 182S 'la^/iOO 852 * » 12 I^tax. 225 Mm, 

" 1829 ;>'J7,UU0 8S '^^ 41 ^ 1^0 

^•1880 858,000 11 -^ 86 190 

^^ 1881 321,000 101 .^ 120 149 

*' 1882 8H,UU0 Ml <.^ 188 84 

" 1888 8uo,0uu 183 ^:^^ !>H Mil). 83 Mh). 

'* 1881 8U7,000 290 - • 13'/ §1 

" 1885 8:^8,000 203 -■■- 106 118 

** 1886 880,000 802 — 55 212 

*' 1S8V <U 0,000 881 -1^ 25 Max. 883 Max. 

'' 188S -I88,OUO 8 ' j- 44 282 

" 1830 5;)i,C0U 20 'f 101 102 

" 1840 08>>,000 61 -f 188 162 

'' ISn 680,000 80 r\' 236 102 

*< 1812 180,0U0 105 -|- 286 68 

'« 1818 106,000 128 + 322 84 Mitt. 

** 1844 188,000 152 4^ 839 Miu 6g 
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Bairn, 


Had. vecloi*. 


Bun*s long. 


Ort^imto 




No. of spfjtaln 
Bchwabtt's lablo. 


Jan, 1, 1845 


772,000 


174 


■ j - S2S 




114 


** 1846 
*' !$41 
« 1848 
" 1849 


728,000 
660,000 

447,000 


196 
218 
240 
201 


- 1- 284 
-j- 216 


Mm, 


157 
Observed Max; 


'' urn 

« 185! 


309,000 
170,000 


288 


...... 135 

.......... g7<i 






" 1851^ 
" 185:^ 
*• 1854 


5S,000 
167,000 
f^l 5,000 


41 

inr> 

160 


.......... 391 

> 277 
' ' 120 


Mm, 




*' 1855 


475/JOO 


183 


!' '^^ 


Max. 




" 1850 


on,oou 


20:3 


I 107 






** 1857 


720,000 


225 


I- 270 







It i.s iic€e.s?:ary to observe hvvo^ ihni tho vainer of the mun- 
bcr.^ in Rch\val>o*H table arc i]io mimhers for the wjjole year, 
and, tlierefore, the Lst of July would havo bcou a hotter date 
for the eoniparisou ; but, as (he tabh* was eakndated b(4ore the 
author \vas eoguizaut of the fad, and hciug souunvliat t^'dious 
to ealeuhite, he ban h?t't it as it was, viz., tor January Isl of each 
year, Iknu'e, tlie juiuiiuunr for 1843 ap}>eai.s as pcrtaiuinj^ to 
1844. The number of .^pots ouglit to he iuveisely as tlie 
ordinaten approximately- 4he^e last being derived from ilu) 
Hadii Vectovcs miuusj tlie ^eiDi-diameter of the .sun : : 4 4 4^000 
mik\s. 

In passing judgment on tins relatioUj it must also be borne 
in mind, tliat the recognijied masses of the pLauets eannot be 
the true mas-ses, if the tbeoiy^ be true. Both sun and pLaneta 
are nnder-cslimated, yet, as tliey are, probably, all to a eertain 
degree proportionally luulervalued, it will not vitiate the above 
calculation nuieli. 

The spots being considered as solar storms, tJiey ought also 
to vary in member at different times, of the year, according to 
the longitude of the earth and sun, and from their transient 
eharacterj and the slow rotation of the sun, they ought, ceteris 
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paribus^ to be. ni{)re mufK-rous when tlic piodui-ing vortex h 
ovor a visible puHiou of i\\i*. mw^A surface. 

'file (HOleully of reconciling llio solar sjjot^, and their period- 
ieily lo any known jnindple of physic.^ ou^i^'ht to produce a 
more to!<.'rai}l 5i[>irit aoiong>t the sd(*nti(ie ii)x speculations even 
which may alfurd the shght^^^t pronn'.sc of a solntion, although 
emanating ixom i\w hnniblesi inquirer after truth. 'V\\q, hypo^ 
Ihesis of an undiscovered phmct, exlciior to Xeptune, is of a 
nature to startle the cautious tinii<Hty of many; but, if the 
v:vmni\\ theory be truo, (his hypothesis becomes extremely prob- 
able. A\'e may not have located it exaetly. I'JK-re )nay be 
even two sue]( phmets, wliose joint i^W^ei KJiall be e<|uivalent to 
one \n the position we have assigned. IIutc may even be a 
eomet of great )na^s, eapa-bh; of produ<'ing an eifeet on the 
position of the sun\s centre (altlnaigh it folhws from i\\(i ihi^ovy 
that eomet.s havt? very little ma>s), \'et, in view of all the.so 
.suppositions, there ca.n be but little doubt that the solar spot.s 
are caused by the solar vortices, and these last niade effect Ivo 
on tiio sun by the positions of tlio great planets, and, therefore, 
w<j have indicated a new metliod of detei mining tlie existence 
an<i position of all the planets exterior to "Neptune, Oji the 
su])po>iti(>n that there is only one more in the system, from iti?> 
deduced distance and mass, it will appear only as a star of tho 
eleventh magnitude, and, consequently, will only be recogniza- 
ble by it.s motion J uhieh, at iha greatest, will only bo i^w or 
eleven seeonds per day. 



i^lASBES OF THE BUN AND PLANETS. 

We liave alluded to the iiiet of tlie radial stream of the 8uu 
neeessarily diminishing the sun^s power, and, consequently, 
diminishing his apparerit mass. Tho radial stream of all the 
planets will do the same, so tliat each planet whose mass h 
derived from the })eriodie times of the satellites, will als:o appear 
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too sinall Hut, tlM;ro i^> al.^o a i^vewi prolwi)ility that some, 
niodiUcutioii inii>i be made in ilu' w()ixlin<( of tho Xi*\vto)iiau 
Jaw. The exporiini.'ii^^ of Xcwton on the poinluhnn, with every 
variety of Hub-stanoe, was .sullk-ieni justilicatioii to entithj him 
to infer, thai inertia was m the wci^vJa of matl^T iuu\vK<ally. 
But, there was one eoii{Hti{)U which eouh! not he. oh.served in 
cx|)eriinentin<( on these Hubhlanees, Yi>;., the dillerenet* of tem- 
perature exisiin|»' between the interior and siirfaee of a })hinet. 

We Ijavo ah-eady t*xpre-se4 the i<h^a, that i\m eause of ^(ravity 
luis no sudi mvstenoiis ori'^ln as to transeend the posv^rof itjan 
to deti»rmiue iL But that, on the eontraryj we are taught by 
every anah)<ry around us, as well as by divine lirtM-ppi^ to use. 
the visibb thing,^ o( creation as ste}>ping stones to the attain 
inent of what is not >o apparent. That \\v, have i\m voiumu 
of nature .s])rea<loiit in tempting eliarartersj inviting us to read, 
ajul) axsmedly, it is not so .spread in mockery of man s bmited 
powers. As seicMu-e advances, strange thing-s, it is true, arc 
brought to iiglit, but ihi^ more mthm^d the queries we pro- 
pound, in every ease {Va* inore satistat^tory are the answers. It 
is onlv wIk'U man consult-s {\\o> oracle in irrational terms that 
tire ri'sponse is ambiguou-^. Alcliemyj with its unnatural trans- 
mutations^ has k>ng since vanis]\cd before {ha increasing liglU, 
Why .sliould not attraction also ? Kxperiencc and expeiiment, 
if men would only tbllow tlieir indications, arc consistently 
enforcing i\\('^ necessity of erasing tlie^se antirpiated chimeras 
from the book of knowledge; and inculcating the great truth, 
thai the })hysical univcjse owes all its endless variety to ditler- 
enccs in the ibrm, si/.e, and den>ity of planetary atoms in 
motion, according to simple mcehanieal piinciples. These, 
combined with tlio existence of an alb]>ervading medium tilling 
s]>acc, between winch and planetary matter no bond of union 
sul>lst,^, other than that which arises tVom a continual inter- 
change of motion, are tlio materials from whieli the geu>s of 
nature are elaborated. ,Hut, simplicity of means is what pliib 
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osopby hm ever hem reluctant to lulniit, prctx^rriog ratlter the 
occult atu! oImcui-c. 

If aclioii Ih» ViixvA to U'iK'tii))}, an<l nil nature be vihratiu^^' 
with UHJlion, these nioliuuH iiuist neecssanly inlerfere, ami sonic 
elfeet .should be prodiuxMl. A body mdiating its nioli(Ui on 
i^vevy i^liUt into n jjhysieal na'diun), produces wavc.s Thci^e 
\Mi\-(\-i a.re a ineehauical eirecl, md the body ]rdvts with hotuc of 
its njotion in producing them ; Imt, .should another body ho 
phiced in juxtapusilion, havhig iho same niulion, tlie oppo.^ug 
wnve.s ncutndizi', each other» and the bodies lost* no juotiou 
iVoni their contig-uon.s sides^ and^ th<»retorej the reaction from 
i\w (opposite 8ia(>s acl.s as a propelling power, and the Ijudie.'^ 
approach, or ti^nd to approach each oilier. U one body bo of 
double the inertia, it moves only half as tar as the fu'st; then, 
treeing thai this atomic motion is ladiated, iho^ law of ibrce 
nmsi be directly as tite nne^-s^ und invej.^ely as the s(piares of 
the distances. There may be other atomic vibrations bi»sides 
those which we call light, heatj and chemical action, yet the 
joint ciTcct of all is iutlnitesimally small, when we disregard 
the united attmcilon of all the atoms of which the earth is 
con^pos^'d. The otlraetkm of iho. whole earth at the surface 
causes Ixnlies to tali 10 teet the Ihsl second of time; but, if 
Isvo spheres of ic<' of on<.' foot diameter, were placed in an 
iniinite space, uninlluenccd by other matter, and only 10 feet 
apart, they would re<pdre Ju^arly 10,000 ycais to fall together 
by virtue of their mutual attraction, Our conceptions, or, 
rather, our misconceptions, concerning the Ibrce of gravity, 
arises from our fbigctting that every pound of matter on the 
earth contributes its share of the Ibrce wliieli, in the aggregate, 
k so powejf\d, Itence, the cause we have suggested, is lully 
adequate to account for the phenomena. AVhether the har- 
mony of vibrations between two bodies may not have an 
inlluence in determining tlie aniount of interference, and^ eonse^ 
quently, produce .soMe dilTerencc between the gravitating ma.ss 
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an<l its incitiaj is a <jiiu>sti{){i whid^j no doubt, will ulUnuiU'ly bo 
solvj'd ; but this hamiouy of \ibratiojjs initsi dopcinl, in aomo 
ib'g'reCj <)]i tln^ nUnim ^^oigbt5 tcnqjcralure, and intensity of 
ntondo, n>otion, 

11iat a pail of the nui^s of the eartli is httait^ may In* interred 
fh'in o'Hain considtn'ation.s : Ist, froi» tUo iliscrt^panelo.^ existing' 
in the ro<uUs obtained i^yv tbc carlli's conipix'^^ion by tho 
pentluhim and by actual nieet^uroincni ; and, 2<1, from tbo 
invi^'ulari ty td* that oonipre^^lon in particular latitudes and 
lon<;-itudcs, Hic sainc may also hv. AvAwdi^iX from the diifcr<?nt 
value.s of tlie nmon's jna^s an deiived fruni dillerent pheno- 
nu'ua, dependent on tbc la>Y of gravitation. Astronounnj> have 
lutherto eovrred themselves witli tho veiy eonveuient shiehl of 
errors of ob^ervation ; butj the peifeetlon (jf mod*>rn instui- 
ments now th'»n)and a better aceount of all outstanding diserep- 
aneies. 'Iho wm'ld requires it of them. 

The nni^s of tho moon eomcs out much greater by our 
theory than nutation gives, 11ie ma^^ <iedueed from the theoiy 
in ordy dependent on the relative, ineitiie of the earth a!ul 
moan. Unit given by nutation depends on gra\ity. If, then, 
a part of the. ma<s be lateutj nutation will give too small a 
value. But, in addition to this, ^\e an* justified in doubting 
the .strict wording (if the Xewtonian law, deiiving our authority 
from the very foun<lation stone of the Newtonian theory. 

It is well known t!n\t Ness ton suspeeted that the moon was 
retained in her orbit by the same foree wliieh is usually ealled 
weigJit upon the Mirtace, sixteen yeais befoic i\\(i fact was 
conlirmed, ])y finding a correspondence in the fall of the moon 
and tho fall of bodies on tho earth. Usually, in all elementavy 
works, this problem is considered accurately solved. I laving 
fornuKl a dilYerent idea of the nn?chanisni of nature, tins fact 
presented itself as a barrier beyond ^vhich it was impossible to 
pa^s, until suspicions, deiived from other sources, induced tho 
author to inquire : Whether tho phenomenon did exactly 
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i\ecoY<\ \vi(h tlio tli«^«>rv i Wo arc awart; thai it is i^asy to placo 
tlio momi at siu'h a distance^ tliat the result shall strictly cor- 
R'spui)(l with i\io. fact; but, from iha paiallax, as d*.Miyc4 from 
ohsei vatiuii (atai if this cannot lie dcpenckHl un ceHainlvj no 
nia<>'i si tildes in aslronoiny can), wo iind, //^^// //^c^ 'moon doc<s not 
foil from the briyjcni of lnr orbit^ as mnch (fS the ilnori/ rc~ 
flitu'ca. As this is of vit.al ioipor(ancc to tlie inlop^nty of the 
theory wt» arc advocatlnr^, wo havo inadn {]\<i computation on 
Ni<\^(on*s own data, t'Xcopt such as wero lU'ccssarily inaecnrato 
at the titr^c ho \vrot<^ ; and wc liavo dnno il arilluHetically, 
without lou'arithndc tables, that, if possil^io, no error should 
creep in to vitiato the ri'Mdt. Wo take tho moon's c4en>entj> 
front no h-hs an authority than Sir Jolin Horselielj as well as 
the value of i}xo earth's diameter, 

xMa^^s of the moon ,.,,.. ^^^ 
Mean distance in i'<|uatorial radii . 59.1)0435 
BidereaJ period in st-conds . , . 2»K>051)1 

The vibration.s of the pendulum give the tbrcc of gravity at 
the .surface of the earth, and it is found to vary in dillVrent 
latitudes. Tho intensity in any plaeo being as the scpnircs of 
the nunilx-r of vibrations in a given time. This inequality do- 
])cnds on the eentritugal force of rotation, and on the spheroi- 
dal ilgure of the earth (\\\q> to that rotation. At the equator 
the fail of a l^oavy body is found to ho 10.045223 ive\, per 
j^ccondj and in that latitude the squares of whoso sine is '^-, it is 
lO.OOOY W'Qi. The elfect in this last-named latitude is the samo 
as if the earth were a peilect spheie. This does not, however, 
express the whole foi'co of gravity, as tlie rotation of the earth 
causes a centiitugal tendency which is a maximum at the 
equator, and i]\(ix<i amount.s to ^l~rj of the whole gravitat- 
ing tbree. In other latitudes it is tliminished in the ratio of 
the s<piares of the cosines of the latitude ; it therefore becomes 
4 34 in that latitude the square of whoso sine is J. Hence 



Hosted by Google 



158 MKUJIANICAh TilKOKV OF HTUHM8, 

the t\\\\ per secotul becomes IG.IOOY leel fur the (rue o>ravitat- 
iiH( tnree o( \\\c earth, or for thai force which retains the moon 
ill her oihit. 

The imooirs laeau distunec is oO.OtH;i,> e<|UcUoiiai radii of 
the oarth, whieh nvVnu U, aeeor«lim»' to Sir Johji ller.n-helh 
20,d'/.:S,1lZ feet. Her ineaii di^lanee as derive<l from the par- 
tahax i^ Hot to he considered the radius veetor of the orhit, m- 
abiimeh a^ th<*. i^arlh ai^o d<-.^eiihe-^ a small orbit around th<', 
eoinmon tvmre of o-ravity of tlu* earth and jauon ; neilher is 
radius veetor to t)e eonsid«'r<'d as her di^^tanci'- from this eom- 
mon eentre ; for the atlraetiii;;* power k m the centre of tlic 
earth. But the mean dislaiiee of tlic moon moving artumd a 
mova!)]e ivntre, is to the sann* mean distance ^^}lcn the centre 
of attraction is jixed, as the sum of the ma^se^ of the two bodies, 
to the WrM of two nu-itn propurli{)nals betwt>en this sum and 
the huxe>l <»f the two bodies iHver>ely. (\'i«i Piin. fVop. OU 
lab. Prim,) The ratio of tlie masM.s beini( as ah(jve ^0 {<> 1 
the mean proportional sou*;']it is 80.000 and in this ratio must 
the moon*s mean distance be difuinished to ovl the foree of 
i(ravity at tiie moon. Therefore as 81 is to 80.000, so is 
«'>0JHM3;> to oO.VlOo'/ for the moon's distance in couatorial 
radii of th<» earth. Ahdliply this hi<l !>y 2().0!.M,V1:) t<j bnn^^ 
the semi'diameter of llu" hinar orint into feet- : 1.2 10.402. 3 V3, 
and tlds by t*.28-n8;>, tlu' ratio of iho einaimtereuce to tfie 
radiusj ^.jves V.Ho0.7l)l//80 (cM, tor the mean eireumference 
of the lunar or!>it. 

Kurtlier, (he mean Mdereal period of the moon is 2300olil 
sceomis and the ;>;,^i-,nth part ot* 7.850.V01.V30 is the 
are the moon dc^e{ibe^ in one second - - 3*l2o.VVr^8l led, the 
square of v,hi<'h divided by the diameter of the ori>it, «(ives thu 
tall of the mf)o!i from i\w. tan(»;ent or versed si;^c, of that arc. 

'1 10077 l.:)t58700M 

This fractit)n is, lunvever, too small, as the ahlatitious action 
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of tlio mn i\\m'mkhQ.< Die atlrm'ti<m of ihi^ eavlh on the moon, 
m the jnli(» of lIS'H U> iVVj;;. So that wc mmi iiu'iva-e Iho 
fall of th(; motm ii) tho ratio of VI 1 to Vlo, and Iwuva the inu-. 
fall of \\h^ \mon t'vom the tangent t»f her orbit hecoiiu-.s 0.004 51 
fe^'t i^er .^«-0()ih1. 

We have tound tho tall of a body at the Mirface of the earllij 
rorisiaered as a splieiej IO.IUCm l<>el |n>r s:ecoiul, ainl the foree 
of gravity <liiniiii>]H>s as iha .<(|uares of the. distances iiiereascs. 
The polar diameter of the (>arth is m4 down a^ ^^SUll.lVO liiiics, 
and tlic e^juatoriai dianu1(>r V^;^').048 ndk-s; therefore, the 
mvmx diameter is VOlO.fHli )rdh'S,^ Su that, reekoniiif( in 
mean radii of the earth, the niooirs dislaiiee k dn.T8''/l)2.7, 
whieh s<|uaredj is e(|ual to ShliModloHOrAV?,:^ At one nrean 
radius distance, that is, at the sin face, iUo force of gravity, or 
fall per .^^eeond, is a^ above, 10.1007 fret. Divide this by the 

st|iiare ot the distance, U js ,^,,. n-o,.^,. >-" " ■ OAMUoOoH 

tU)hi,b o i o H i) o 2 o 

kQi tor the foree of ^Tavily at (he moon. Ihit, Wmn i\u) pre- 
ceding ealeulalion, it a]>peais, that the moon only falls 
0.0044oJO (iH'\ in a sceond^ sho\sing a dofiei<Mjev of ^\^d 
part of the piineipal force that retains the moon in her orbit, 
beini( more than double iUii whoh?, disturbing* power of ihi^ 
^un, whieh is only ^-^^^h of iho earih^s gravity at the nioon : 
yet, on thi^ ^\A\i depends tho revolution of the lunar apogee 
and node-, and all those variatioirs whieh elotite ike lunar 
theory with such foriuidablo diflieulties. 'Hie moon's ma>s 
eannot be less than -g\- , and if we eonsi(h-n' it greater, as it no 
d<jubt i^, (he results obtained will i)e still more di-erepant. 
Much of this disci <'paney Is owing to the expidsive power of 
ihi' radial stream t)f the terral vortex; yel, it may be su>pccted 
thai the effect is too great to be attiibuted to this, and, for this 

*"■ U'lu' vei\\ dlunaivv o( tlte ea$'th in th;\t latitti<].>, wtie^e biie* i> enc- 
Ofu'cl, is a little ^jreaier thuu thi.s ; but the true iaean is more raveraUe 
fur iha Newtonian law. 
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reasoiij wo have suggested that ilie (med mMm of the moon% 
centre may not giavituto \vith Ihd hanie force as ilu^ exterior 
part<i, and thus contribute to increase the (liscre|Kincv, 

As Ifiere must bo a similar eirc<-l produced by tbo radial 
stream of every vorlcx, the imei>es of all tlie planets will a])pear 
too j^mall, as ib-^rivcd from their gravitating force ; and the in- 
ertia of tlie sun will also bo greater than Ids apparent mass; 
and it; in addition to this, there be a portion of Iheso )nas.Ne.i 
latent, we sjnill have an ample exphaiation of the, eonncelion 
between the planetary densities and distaui'es. VVt* must there- 
fore in?piiie what is the particular hwv of force wlnt'h r^overns 
the radial htreanr of the sohir vortex. It \sili hv necessary to 
enter into this que.-tioii a little jnore in detail than our limit.s 
nill jnstity; hni \l k the resisting inihience of tfie ether, and 
it.s conse^piences, which will appc^ar to present a vulnerable 
point in the present theojy, and to be incompatible with the 
perfection of astronomical seienee. 

7.AW OK DKXSITV IX SOLAR VORTKK. 

Keverting to the dynamical principle, thai the product of 
every particle of mailer in a Ihdd vortex, moving around a 
given axis, by it>s distance from iho centre and angular vt»locity, 
must ever be a constant (piantity, it follows that if the ethereal 
medium be uniforndy dense, the j^eriodie'times of Dm parts of 
the voiiex will be directly as the, distances from tbo centre or 
axis ; but the angular velocities ])emp; inversely as the times, \]iO 
absohite velocities will be equal at all distances from iho centre. 

Xewton, in examining the doetiino of the ('artesian voriices, 
sup]){)ses the ease of a globe in motion, gradually communi- 
cating that motion to the surrounding fluid, and Ihids that the 
peiiodic time.s will be in the duplicate ratio vf the dislatK'cs Iron) 
the centre of the globe, lie and his suecessois have always 
assumed that it was impossible for the principle of gravity to 
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bo true, and a ('avlvsjan pli'iunn also; consequently, lln^ <|U('s- 
tion lias not heon fairly troat*^<i. It k ivno thai l)(\-c'aito?i 
^nuf(]}t to explain the motion.^ of the planets, by ilw. nuvhanical 
action of a Ilui<l vortex isokhj ; and to Xcwton belongs tho 
gloi'ious honor of d<'U?rminini;' i]i(^ existence of a ci^nlripetal force, 
eoinpelent to explain the.^e motions niatheniatieally, (but not 
physically,) and rashly rejecied an intelligible principle for a 
jniraeulous viilue. If ouv theory bo true^ tito visible creation 
dc}>c]Kls on the exit^tence of both working' toj/ether in harmony, 
and {\vdi a physical jncdium is absolutely nccosaiy to the ex- 
istence of giavitation. 

U s;paco be filled \s\i\\ a iluid medium, anology would teaeli 
\\% that it is in motion, and that there must bo ine<|ualilie.^ m 
the direction and veloeity of that motion, and consccpicntly tlK're 
nmst be vortices. And if we ascend into the history of tlio past, 
we sludl ilnd ample testimony that the planetary matter now 
com])OMng i]\(i members of the sohn* system, wa.s once one vast 
nebulous cloud of atoms, partaking* of i]i(i vorticose nndiou of 
the iluid involving*' them. "Wliether the gradual accumulation 
of these atonis round a central nucleus from iha surnamdino- 
space, and ilius having' their tangential motion of translation 
converted into vorticose motion, first produced {\\e> voitex in the 
ether ; or whether {]\(^ vortex had previously existed, in eon* 
K»(pienco of conflicting^ current.s in the (ti\\Q\\ and the scattered 
atoms of s]>aee were drawn into the vortex by the polar cur- 
rent, thus forming a nucleus at iha centre, as a necessary result 
of the (iMy wliieh would obtain there, is of little conse^pience. 
The nltinnde x(;>\\\i would be the same. A nucleus, once formed, 
would give )ise to a central force, tending more and more to 
counteract the centripulsivo povr'cv of the radial stream ; ami in 
consequeneo of tins continually increasing central power, the 
heaviest atoms would bo best enabled to withstand i\m radial 
Htream, while the lighter atoms jnight be carried away to the 
outer boundaries of the vortex, to congregate at leisure, and^ 
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iiDov tho lapM* of a tliou<an«l ym\\% to uy;nm fac(* tlio ra^lial 
Mivaio in a moro coiKlonHHl nia^s <i»Hl to force a. pasvao-t* to the 
very cvtitrc of llie, vorlex, in an ahno^t pavaholii- vmve, That 
spaco i>-^ iUhnl uiih iMjlatcd atoms or plaiU'lary dmi^ is rtnalered 
vei y )jro!)ahlo hy a fad (li^eoveiv<l by 8lruv<^, that Uu-ro in a 
fCnuhial twllnctioii in i\w ji-^]it uf tho stais, ainountiu^;' to a h<^ 
<)( J J^ of tho ^^ho](', in th(; distance wind) scpaialKS Sirius from 
(ho 8ini. AiVordiiK^ to Stiuve, this can In- atrountcd tW, ^^ hy 
adniiUino' as very probaWc thai spaco is tilled with an d/a/, 
capahh^ uf iideico])tiiu>' in srnno dt'i^roo tho li^'ht/' Ks it not as 
})rohahlc ihni this extinction is (hio to phuK'tary dust, j^ratfcred 
throur/]i i\io pure (ihcr, who.^o vihrations convoy tito lii^ht,- -the 
niatcual atoms of l\ituvc worhls, the dehiis of dihipidatod 
ooniet.s i Docs not the Seiiptnre leach Iho same thinp;, in as^ 
scitino' (hat iho heavens avo not oh^an 'i 

The tlieory of vortices lias had n)any slauneh supportcis 
amongst those deeply versed in the seionee of tlic sehook, 1lie 
BeriKadiis proposed several ingenious hypcjttu-*-^is, (o fiee the 
(/aitc>ian sysleni from the objections ni|^e<l a<4-aii}sf it, vi/. : that 
iho vck^aties of the phuiets, in aecoidanee with the three great 
laws t)f i<epler, caTu^ot ho made io eorre>p(»nd with the inolioji 
of a Ihiid voitex; Imt they, and all otiieis, gave the vantage 
ground to the defenders of the X(>wtoiuan phih^sophy, bv st^ek- 
ing to leler tlie pnneiple of gra\iiation to conditions (h'pendent 
on the tha)si(y and vortico-^o nn)tion of the ether. When v/e 
admit tliat the ctln-r is imponderable and yet mateiial, and 
planetaiy matter suhjcet to iho law of gravitation, the objeelions 
^^i'fi<^i^ against iho ihiory of vortices Ijeeonn^ eonipavafively 
trivial, and we shall not stoj> to lefiito themj Imt proceed witli 
the investigation, and consider thai the oilier is the onginal 
source of the planetaiy nn)tions and arrang*enn?nts. 

On the supposition that the etluu' is uniforjnly densOj wo have 
Hhown that iho periodic times will be directly as the distances 
from the axis, if the doDsity be inversely as the distance^ the 
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poiiodic ihjKs will bo oqm\]. If tlu^ clonslly he invojscly as i\m 
KCjunro voots of tho <ii>siauei'^, the times will bo, diroetly in (ho 
sjuiio ratio. 'Hu* eofobvat*^! J. i^ouKJulll a^^uiaecl (his la^t 
ratio; but cooking the source* o( Jiiolion in the rotatin<( eonlral 
{X\i)hi\ h(j vra^ led into a hy|)olhesis at varianco wilb auoluoT* 
11io cniplieity of tho orl^it, ac^H)^]!!!^* to ihU viow, was caii^od 
!>y the plaiiot oM'illatiug about a mean position^ -slnklnif iU^i 
into (ho (b'jise dh«»rj- thcnj on account of ^^uperior buoyancy, 
vWmy; into too lii^'ht a ineolum. Kveu if no otliev objcn-iiou 
c<nih! be wryiixl to thU view, the <]iiliculty of e\plainin<>' wiiy tlui 
ctber shoulu be den>er near the sun^ would a\\\ remain, \^'c 
tniglit make. {»ther supposltiotm ; ibr whale,vrr ratio of ibe dis- 
tances we assume for the density of the nu»<liuni, the penodic 
times will bo conjpounded of those distances and the a^^nmed 
ratio. Seeins(, therefore, tlial the jjciiodle times of tho phmeis 
observe tlie direet ses~plieate ratio of the distanee^j and tliat it 
is consonant to all analogy to suppose the conti<.^'U()Us jmrts of 
iho. v<n'tex to linve the same ratio, we llnd that the density of 
the ethereal medium in the solar vorte.Vj is <lirert!y as the srpiare 
routs of the distances bom the axis. 

Against this viesv, it }nay ])e urged that if tho inertia of i]\is 
medium is so small, as is supposed, and it^ ela^tieity so great, 
there can be no e<)ndeu^ati<m by (H^ntrilugal \\neo of lotatioii. 
h is inw that when we say tho ether is ron^b'n.sed by this tbrce, 
we speak iucorreetly. If in a)i inliniti' space uf irnpon<leiable 
ihikl a voUex is generated, the central pans aie raielirdj and 
the exteiior parts are unchanged. i>ut in all linite. voilicv,< ihi^rc 
mwA be a liniitj out•^i<lo of ^^hieh tlio motion is null, or p^'rliaps 
contrary, in tliis ease there may be a eylindrieal ring, vrltere 
the medium will be tjomewhat deni^^a- than outride. Just as iu 
water, every little voitex is surrounded ])y a circular u-ave, vis- 
ible by rejection. As the density of the planet Neptune appeals, 
from present indications, to be a little denser than Uranus, and 
\] rutins is denser than Haturn. wo may conceive that there is 
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such a wave in the .^olar vortox, mnr whkh rhh^ ihU la^l nmq- 
J^iflcent planet J wjiose ring wouM ihiu be an appvopvialc 
emblem uf tbe })eeuliar po>iti()n oceupicil by Saturn. ThU umy 
be the casp, althongh tho probability is, that iho (hnmiy o( 
Baluvn h much greater than it appears^ as wo ahuW prei?ent]y 
explain. 

In onlvY to show thai there i.s iiothin^!( extravagant in tliu 
.supposition of tbe den.sity of tho Hh^r being diroeily as the 
vStpiaro root.s of tin* {h\stanccs from the axi.^ we will take a lhn<! 
whtxo hiw of tiensity is known, and ealenlatc the eOlvt of tho 
contiitugal furee, o<niNi(lcved as a eonipre^sing power. Let ns 
assiinn^ our atino^phoro to be 47 tniles htgli, and the eoni- 
pressing power of the eartli's gravity to ])C 280 tinlc^i greater 
than the eentrifogal foree of the equator, and tho periodie, tiiHc 
of rotation necessary to give a centrifugal force at tho e<|uator 
equal to the gravitating tbrce to bo 83 minute^. jVow, consid- 
ering tlio gravitating foree to be unitbrni, tVom tho .surface of 
tho eaith upwards, and kn<»wing' from observation thai at 
18,000 ihd above tho nurlace, tho density of tho air k only l^ 
it folh)ws, (In a('<'ordanee witli tlio ]ninciplo tluit tlie density is 
as tho eonipressing force.) that at U^ ndles high, or 18,000 
tcet Hoii^ tho snifaeo of tlie, atniof^phere, tho density is only 
$Ao P*^^^ <^^^ ^^^^' density at the surface of tho earth, bet us 
take tins <lensity as being ijear tljo limit of i'xpansioUj and con- 
ceive, a hollow tube, reaching fVom tho sun to ihv. orbit of Xep> 
iwnv, and tluit this end of the tube is closed, and the vnd at the 
sun eonununicatc-^ ^uth an inexhaustible reservoir of Mieh an 
attenuat«>d gas as coinposes tlie upper-layer of cmr atmosphere; 
and fuithcr, that tho tube is iniinitcly strong to ro^ki pro-sure, 
without ofleiing re>ista!tco to tho passage of the air within tho 
tube ; then wo say, that, if the air within the tube bo continually 
acted on by a force e<pial to tho mean centrifugal force of tho 
solar vortex, reckoning from tho sun to tl^o orbit of Neptune, 
tho density of tho air at that extremity of tho tube, would bo 
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gi'catiT ihnn the dc'iisity of a iluid iorinod ]>y tni* couiprr-sjon 
of ihv. oviwn iiilo one .MU'^lr dro}K \*\>r tliC <H'))trifui(ul turcci of 
{he yoYivx ai ?.JMn)^mn) )nili\^ from tho. vkmiw. of ilie sun, in 
C(|ual (o i;-ravity at llio surf?u^c of tlio t'arthj an<l ta]<int( iho 
loean cvutrifun'al foivo v( I ho whole vortex an oiu-Jniilioiith of 
i\m la^l fojxM' ; so that a( *^,r>()0,000 itnhs fr<ao the sitrfaoo, (jf 
tlic Kun, the deiK-ity of the air in tho tube (suppoMiH^ it ob- 
sli'ueto4 at that di^tanp*') \voHi<i Im doiihh^ the (h*iK^ity of the 
atti>nuat<-'d air In tho roscivoir. And tho air at i\w, fxtromity 
of tht^ tubo roa<'hini( to the orbit o( Noptun<\ wuiihl be a.s lauch 
<leHser tlian ihi' air we breathe, as a luuriber expre><ed by 2)'ll 
with 231) cip]u»is aniuwed, is greater than unity. This in on 
the ^jiip|)0>itioH of inthiite coMipre^^ibility. Xc»Wj in the ><iohu^ 
vortex tJKn'C i^ no physieal barrier to o}>pos(» the passa<(0 of the 
ether tVoni tiie ecntrc to the eireuuift>rciKH», and the den>ity of 
the ethereal ocean mu^l be consi<lt»red luiifurin, exeept in the 
interior of the sb^Uar voriice^, whero it will be rarefied; and the 
raretaetion will {h*pend on the ceiitritugaf force and the hngih 
of the axis of the vortex. If tins axis be very lon/(, and tliO 
centrifu^i^al velocity very great, the polar inilux will not bo snf- 
iicient, an<l the, central ptnts will be rarefied. We J^ee, there- 
fore, no reason why the den^^ity of the ether may not be three 
tinier j^reater at Satiu-n than at the earth, or m the j^cpiare roots 
of ihii distances dircetly. 



B0i)K8^ LAW OF rLAN1*:TAUr PbS'rANOHH. 

Thusj in the solar vortex, there will be two polar eiu'rent.s 
meeting at the sun, and theneo being delleeted at rig'hi angles 
in planes parallel to the central piano of the voitex, and 
strongest in that central plane. The veloi'ity of expansion 
must, tlieretbre, dhninish tVoui the divergenee of the radii, as 
the distances increase; but in advancing along these ])laues, the 
ether of the vortex is continually getting more dense, whicli 
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operates by al>.^or}^ti<m or coniliMi^atioii on iho radial stream; 
so that till) wlndty is >{]]] movt^ dhmnhhcd^ luul this in tlm 
ratio of ilw ^«|iiaix' roofs of thv iV\>U\nvo^ diivelly. \)y coin- 
bi!uni( thoH*^ two ratifH, ^^e llu<! (hat the vHoeity of llio radial 
slrcaia will he in tho sc^-plJeato ratio of liio distaiU'cs in\er.^ely. 
But Iho f(jrt'e of thi^ stream U not as i\m volocilVj h\\\ as the 
square of the veloeity. 'I'he foiXe of tlio radial stream is con- 
HtM|uenlly ns the eiihes of ihc distances invers(>]y, from the axis 
o( thv Vortex, ri'('la»i{*d in iho samo phmo, (f th<* flhta-, how- 
evi'r, lo.scs in velocity ]>y the increasing density of the mcdimn, 
it bcconu's also moro dense; therefore the true force of ilm 
radial stream \vil] hn as its density and the M|uare of its veln- 
eily, or directly as the square roots of the di^tanccs, and in- 
vei^ely as ihv cn!)r-s of tlie diNlaneesj or as the M.Ci power of the 
distances inversely. 

If \vc con>idrr the <*t>ntuil ])hine of the vortex as coincident 
with the plane of the ecliptic, and the planetary or])its, aiM>, in 
the same plane; and had the l\>rce of the ladial stream been 
inveisejy as the square of the di.sfance^, there ctnild be no 
disturbance }>rodiiced by the action of the radial stream, li 
woidd only counteract i)io f>Yavi(a(ion of the centra! !)u«iy by a 
certain am<nmt, and would be exactly }>roportioned at all 
distance^. As it is, there is an oulstandin<( force as a di-^hirbin^;' 
force, Avliich is in the inverse ratio of the s<|nare roots of ihv, 
diManccs tiom the sun; and to this is, no doubly owiti^c, iu })art, 
the faetj that iho planetary distances are arran<(ed in the inver.-e 
order of their densilirs. 

Huj3po>e two pla)u>tss to have Ow sanu^ iliametcn* to bo placed 
in tlie same orbit, tlun' Nvill only be in equilibrium when their 
densities are equal. U their densities are unequal, the lighter 
planet \sill continually enlarg-e its orl>il, until the foice of the 
ladial stuatn becomes proportional to the planets resisting 
energy. This, ]io\u«verj is on the hypothesis that iho^ planets 
are not permeable by the radial stream, which, perliaps, is more 
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consistent v/iih anakmy ihnn with iUd reality. And il h nioro 
probable that th^ incnn aUJinie wei<(ht of a plaaolV eleint^iit.s 
lends jiiore to lix tin* ])nsiiion of <>qii}Hbnum for each, i^mkr 
the law of gravity, a planet may levolve at any ilislanee from 
the 811^5 but if we jiupenuUI a e^^iitrijailsive force, wbo.^e hiw k 
not thai of ,<(ravityj but yet in some inverse ratio of tlie dis- 
tanec-j and tin's force acts only siiperlicially, it would be possible 
to mako, np in volume what is wanted in density, and a ]i^i;*hter 
}>lan«4 mi<»'iit tlujs be (bund orcnpyinr( the position of a den^^e 
phuirt. So Ibo pb\nel Jupiter, respecting only hi:^ resisting^ 
J^nrfaee, is bcUcr able to withstand tint force <>( the radial stream 
at i\u^ earth than tin? earth itself. To understand this, it k 
necessary to bear in nund, tliaij as far as planetary matter is 
concerned, the <'artb could revolve in Jupiter's orbit in the same 
iKniodie time as Jupit<'n*, under the law of o-ravity ; but lIuU, 
in vcalily, the whole of the i»Tavilatin!( force is not elfectivej 
and that tlie e(|niHbriuni of a planet Is duv to a nice balaiiee of 
inteiferin<( forces ari>ing from the planet's physical peeuliaritic.^. 
As in a relraetin;( botly, the density of {he ether may be con^ 
sidered inversely as tlie refraction, and this as the atomic w^-io-ht 
of tlie refractin-' material, so, also, in a }>lam>t, the density of 
the ether will be inversely in tlie same ratio of tln^ densitv of 
the n^alter approximately. Hence, the detisity of the ether 
within the phmef Jn]>iter is ivr(>ater than tliat within the earth ; 
and, on this ethereal matter, tln> sun has no power to restrain it 
in its orbif, st> that ilu^ centrifug-al njomentum of Jn]>iter wouh! 
be relatively <;-reater than the, centrifm^al moinentum of tlnj 
earth, were it also in Jupiter's (nbit with the same periodic 
time. tlencCj to nnik'C an e(|uilibriu}n, the earth s]{(nd<l revolve 
in a mcilinm of less density, ijjat tlicre may be the sann:^ })ro- 
portion between ihv. external ether, a'nd the ether within the 
earlln as there is between the ether around Jupiter and the 
ether withiii; so tlnit the eenirit\u;-al tendency of the dense 
ether at Jupiter .shall counteract the greater nunnentmn of the 
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(b^ise i'tlicK within Jupiter; or, that the lack uf oojUrifiigal 
5^io)ueiUuin in the i-mih .<hoiild bo rendevi'd e(|ual to the een- 
lriluii:al )n<j)fKMituHi of Jupilev, by the dciiciciiey uf iho Ci'nfri- 
i\ig<\\ iiiOHU'niuju of the ether at tlio distance of ilie eavlli. 

It', iIk-iIj the diainetevs of all the planets were the same, (.^u|}~ 
]>o>in<»* ihc: i^ih^n^ to a<'t only Huporlleially), the densities wonld 
be as tht^ distances inver.^cly ;" for tlie force dne to the radial 
stream is aj> the square roots of the distance inv(»rse]y, and the 
fi)rce due- to tlu^ monientuni, if the densiiy of the ether willnu 
a planet be inversely as the scjuare rout of a planei^s distance, 
will also he inversely n% the scpiare Vix^ts of the distances 
appvoximately, 'We oiTev those viowsj howoverj only as HUg- 
|.(estions to otheismore eoi^ipctent to grapple with the ^luestioUj 
as proinisino- a sati^faetory solution of J>ode's empirical forniuhi. 

If there be a wave of denser ether cylin(bieally disposed 
around tlie vortex at the distaneo of Saturn, or between Saturn 
and t'ramis, w*o see wity iho law of densities and distances is 
not continuous. For, if tlio law of density changes, it must bo 
owing to such a ring or wave. Inside this wave, the two forces 
will he inverse; but outside, (»no will be inverse, and tluj otlier 
direct : hence, there should also bo a change in the law of 
distances. As this cbango does not take place until wo pass 
liranus, it may bo su<<peeted tlnat the great disparity in the 
(bmsity of Saturn may be more apparent than real. The den- 
sity of a planet is the relation hotween its mass and volume or 
extension, no niatter what tlto torja of the body may be» h'rom 
certain observations of Hir Wm. 1 lerscliel- the Titan of practical 
astronomers- -iho figure of Saturn was suspeeted to be that of 
a square iigurCj witli tlio corners rouncbnl olF, so as to h^avo 
both the equatorial aiul polar Kones Hatter than p^^rtained to a 
true spheroidal figure. The existence of an unbrcjken ring 
around Haturii, certainly attaches a peculiarity to this planet 
which prepares us to meet other departures from the usual 

* This is, perhaps, tlie nearest ratio of the densities and distaaees. 
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oixler. And when we roilcci on tlio mmW density, and rapid 
rotation, iha forniation o( thU )'ing\ anil the llgm-e vHUspectcd by 
^h Win. Ifer.^elio], it is neither inipos.siblo nor iniprol)a]>lo, that 
tlif^ro miiy he a cylindrioal vacant spaeo .Mirromulin*;^ tlio axi^ 
of Haturn^ or at h^ast, that hk w\U\ part.s may he eylirKhical, 
and his f^lohidar form bo duo to ehistio ^((ases and vapors, whicli 
elVectiudly conceal Iii.'^ pohu- opening.^. And also, by dihain«v 
and contracting at ihe pok\^, in consequence of ineJiaation to 
the radial stream, (junt an the earth's atmosphere is bulged out 
sulHcictitly to alft'ct thu barometer at certain hours every day,) 
give that peculiarity of form in certain positions of tlio planet 
in it.<j orbit. Justice to Kir \Vm, Ifejschell rerpiires that Ms ob» 
nervations sl^all not he attributed to optical illusions, 'j'his 
vimv, however, which may be true in the case of Haturn, would 
Ih> absurd wlien ap}>lii^d to the earth, as has been done within 
the present century. Kroju ihom considerations, it is at least 
possible, that tlic density of Saturn may be very little less, or 
t*ven gn^ater than the density of Uranus, and bo m harmony 
witli tl^o law of distances. 

It is nosv appartMdly satisfactorily <letermined, that Neptune 
is denser than Uranus, and the law being changedj we must 
look for transi^eptunean planets at distances corre^^ponding with 
the new law of arratigement. Hut there are otluu- nUHlitying 
catises which have an inlluence in fixing the precise position 
of iMpulibriujn of a planet. Kach planet of the system possess- 
ing rotatioj), is surrounded by an ethereal vortex, and each 
vortex has its own radial stream, the force of which in opposing 
the radial stream of the sun, depemls on the diameter and den- 
sity of the planet, on the velocity of rotation, on the inclination 
of its axi<, and on iho, density of the ether at cacli particular 
vortex; but i\u} nunn}rieal verificatioii of the position of each 
planet with the forces wi^ have mentioned, cannot he nnuhj in 
the pre^jcnt state of the <pu,'<tion. 'Ihere is one fact worthy of 
note, as bearing on the theory of vortices in connection with 

8 
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tl)0 rotation of i\m planets, xh, : that observation Jias doiov- 
niit^cd that Iho axial rotation and sidereal rovohition of the 
^econdaviev^, arc identical ; thu?^ showinr^ that they are v/ithout 
vortices, and are raotionh?jis rchitivc to the ether of the vortox 
to which they belong. Wo )aay also advert to the tlicory of 
j)octor Oiberri, that the asterodia! ('^ronp, are the tVa<(nient-s of 
a h'irf(er phtnet ^vhieh once tilled the vaeancy hi4wei»{i ;Mars and 
Jupiter. Althoni>;]i this idea is not i^'oiierally rcceivedj it k 
gathering strength every year by iho dii^eovory of other //w/-- 
mcnts^ whose junnher now amounts to twenty -six. If the idea 
bo justj our theory oilers an explanation of the great dilferences 
observable in tlKunean distances of these bodie.s^nnd winch wonld 
otherwise form a sti'ong objection against tlm hypothesis. For 
if these little planets he iVagments^ there will ho ditfercnces of 
derrsity according as they belonged to the central or stiperllcial 
part.s of the quondam planetj and their uK^ni distances must 
consequently vary also. 

There are some other pceuliariti<'s <>onneeting the distances 
and densities, to wldeh wo shall devotr^ a few words. In the 
prinior<lial state of the sy.stem, when {\xq, nebulous nnis^es ag- 
glomerated into spheres, the diajneter of these nebulous spheres 
woui<l be determined by the relation existing between the rota- 
tion of the mass, and the gravitating force at the centre; for 
as long- as iha centiifugal force at the equator exceeded the 
gravitating torce, there would be a continual throwing olY of 
matter from the equator, as fast as it was brought IVom the 
poles, until a balance was produced. Tt is also extremely prob- 
able, (especially if the elementary compnuods of water are as 
abundant in other planet.s as we have reason to sup])ose them 
to be on the earth,) that the condensation of the gaseous planets 
into liquids and solids, was elfected in a brkf period of iime/''' 
leaving the lighter and more elasfic substaiK^es as a tiebulons 

■^* Thh k im Important coimidcration, m bearing; on the «eolo^<y ot 
the eavlli. 
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utmospbf ro around glohoH of <^eo)i-fUiid matter, \vli05ie diameters 
luivo never been imieli increased by the subsequent couden- 
j?ation of ilmv ^{(a.seuus euvo]o|>es. 'I'hc extent of tluvso atnio.^- 
pberes l)eini( (in the \vay pcmded out) determined by iha rota- 
tion^ th(»ir 8ubse(|uent eondensatlon hi\^ not therefore ehang'ed 
tlie ori<:^'inai rotation of the central globe by any appreciabh:^ 
(|Uantiiy. 11ie j)resenl rotation of the planet.^, k theretbro conv* 
potent to determine tlic former diameters of the nebidous phnv* 
et.s 1. e., the limit where the present central force would bo 
balanced by tlio centrifugal force of rotation, if wo make iho 
cakadation for the planets, and take for the mnt of eaclt planet 
its })resent diameter, wo .shall find that i]my have condensed 
from their original nebnionn state, by a quantity dependent on 
the dintance from the centre of iha system ; and therefore on 
the original temperatorij of the nebulous )nass at that particular 
distance. Let us make the calculation for Jupiter and the 
earth, and call the original nebulous planets ih<i nucleus of the 
vortox. "Wo find iJie 

Kquatorial diameter of Jupiter's nucleus in equatorial diame- 
ters of Jupiter ' :2/2 I, and the equatorial diameter of the earth's 
nucleusj in cqmUorial diameters of the earth : :0.51), Now, if 
we take iha original tenq^erature of the nebulous planets to be 
inveisely, as the squares of the distances front the sun, and their 
volumes directly as the cubes of the diameters in the unit of 
each, we fmd that thes(^ cubes nvo. to each other, in the inverse 
ratio of the squares of the }>lanet's distances ; for, 

2.21' : 0.59' : : 1' : ^>.2^ 
showing that both planets havo condensed equally, allowing 
for the dillVrencH' of temperature at the beginning. And y»'o 
shall iind, beginning at the sun, that the diameteus of tlie neb- 
ulous planet^, aUfk paribus^ diminish outwards, giving iin- the 
ncbulotm sun a dianR»ter of 10,000,000 miles,*'-' thus indicating 
his original great temperature. 

^ It is not as likely tluit tbe condoasaiion of the sua wm m sudden 
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That the onVinal nebulous phinets <li<l rotate in the same 
ihm a>s they do at proseiitj is proved by Saturii^s ring ; for if 
we makt*. ihc ealeiilatioH, we ihul thai the iiuchnij, of tlio 
Srilurnian vortex was just about twiee the diameter of Baturiu 
Now, the diariKUer of tl^c phinel in about 80,000 miles, whieh 
will also be the J:enii-diauieter of the nebulous planet ; and the 
)niddlo of the outer rinf( has also a scini^dianieter of 80^000 
miles ; therefore, iho ring is the equatoi'ial portion of tlie orig- 
inal nebnious planet, and ouglit, on this theory, to rotate in iho 
same time as Saturn. Aecording to Sir John lleK^chel, Satnrn 
rotates in 10 hours^ 20 nnn\ites, and IV seeonds, aiul iho, ring 
rotate<s in 10 hours, 20 nuinntes, and 11 seeonds : yet this is not 
tho periodic time of a satellite, at the distance of the middle of 
the ring' ; tieither oug'ht ilm rings to rotate in the same time ; yet 
as far a.s <jbs<'rvation can be trusted, botlt the inner andonl^r iing 
do aetuully rotate in the sanu* time. Tlie truth is, IIh^ riiig rotates 
too fast, if we dmvi^ its eentrifugal foree from tlie amdogy of 
it.s satellites ; but it is, no doubt, in ecjuilibrium ; and the «>11eet- 
ive mass of Saturn on the satellites is h'ss than the true mass, 
in eonse(pU'ni'e of his radial stream being imm<>nst'|y incroased 
by the additional toreo impressed on the tether, by (he eentri- 
fugal vHority (»f the ring. If this 1)0 so, the mass of Saturn, 
d(*rivo<l from oni^ of the inner satellites, will be lc>s than the 
same nnns deuved from the great satellit(», wliose orbit is con- 
sitlembly inclint'd. The analogy we have nujntioncd, between 
the, diamrlt>rs of the nebnions planets and their distanees, docs 
not h(>ld g'oud in the ea^e of Saturn, for the reason already as- 
signed, vix. : that the n(»bulous planet was }>robably not a globe, 
but a eylindiieal ring, vacant around the axis, as there is reasoji 
to su])po.ve is the ea^e at pre-^ent. 

And now we liave to a^k the question, ;i)id iha ether involved 
in ihe nebulous planets rotate in i\w, same time? This does not 

iu tlial oi' the plmiott^, and Ihercfurc in this case thiij distance is only 
approximate. 



Hosted by Google 



MECHAHIOAL TIIEOEY OF BfOKirS. 178 

nec€ssavily tuHow. The ctluT Vtill undonbtcdly toul to move 
\sit1i iiu'r<?asiiii/ vi'locity to the very ceidrc of nioiiou, ohi^ymg 
tlie yjvni dyumnka] ])riiiciplo when unyt^siste<l If rcsinkHl, tlio 
law will porliaps be modiluxl ; but in ihk vmv^ its motion of 
translation will be converted into atoinie motion or heat, accord- 
mv; to (he inutioji 1<>M by the resistance of aloinie matter. Tills 
<|ue.stion lia.s a bearing on many ge<>h>gioal phenmnena, A,s 
regard^^ the general ellect, however^ the prc^senl velocity of the 
ether eirculaling' round the planets, may be con^idi^red imich 
greater than the Yeh)clties of the plunet.s llienHclves, 



PKUTUHBATIONH DUK TO TilH ETUKll 

In these invc>tigationH it in iicei*s<ary to l^ear in jnind that 
the whole resisting power of the etlier, in ilisturbing the phmet- 
ary mcjvements, is but small, in comparisoji with gravitation. 
\\\^ will, however, sliow llnit, in the ease of the planets, there 
is a compensation continually ma<le by this resistance, which 
lcav(\s bnt a very small outstanding balance as a disturbing 
power. If wc suppose all the planets to move in the centra! 
plane of the vortex in circular orbits, and thc^ force of tlio radial 
stream, (or that portion which is not in accordance with the lav,* 
of gravitation,) to be inversely as the scpiare roots of the dis- 
tances from the sun, it is evident, from what Inis been advanced, 
that an ecpulibrinm could still obtain, by variations in the densi- 
ties, distances and diameters of the planets. Supposing, again, 
that the ]>lanets still move in iUe same plane, but in elliptical 
(ubits, and that they are in e<pnlibriun\ at their jnean distances, 
under the inllnence or actio)i of iho tangetitial current, the 
radial strean), and Iho density of the ether ; we see that iho 
force of the radial stream is too great at the perihelion, and too 
small at the ap]u4ion. At the penhcli<»n the plam>t is urged 
from the sun and at the a))helimi towards the sun. The density 
and consequent momentum is also relatively too great at tlie 
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periheUoii, wliich nk> iir(,^cs the planet from tijo sun, and at ilio 
apbelioij, relatively loo small, which urgx^s the planet to\var(U 
the sun ; and tlie hw k the same in both ca^^e^s being null at 
i]m mean dislanee of the planet^ and at a n^aximum at the 
apsides ; it i:^, consequently, as the cosine of the plaiiets eccen- 
tric anomaly at other distance.^, and is positive or ucf^ative, 
according as the planet^s distance is above or below the mean. 

At the planet's mean distance, tlio eirciibu' velocity ofthevor-* 
tex is equal to the circular velocity of the planet, and, at diller- 
ent distances, is inversely in the sub-duplicate ratio of those 
distances. j>ut the ciiv.ular velocity of a planet m thQ same 
orbit, is in the simple ratio of the distances inversely. At the 
perihelion, the planet therefore moves taster than the ether of 
the vortex, and at the aphelion, slower ; and the dilfereneo is as 
the square root.s of the distances ; but the to]\'(y of re.sistatu'e is 
as tho. square of the velocity, and is therefore iu the simple ratio 
of the distance.-^, as wo have already found for the effect of the 
radial stream, and centrifugal momentum of the internal ether. 
At iho perihelion this excess of tangential velocity ereate.s a 
resistance, which urges the plaiK't towanls th(i sun, and at the 
aphelion, the defieieney of tangential velocity urges the planet 
fron^ the sun,- -the maximum eifect being at the apsides of the 
orbit, and null at the mean distances. In other positio))s it is, 
therefore, as the cosines of the eccentric anomaly, as in the 
former case ; but in this last ease it is an addititious force at the 
perihelion, and an ablatitions force at the aphelion, whereas the 
fn.^t disturbing force was an ablatitions force at the perihelion, 
and an adtlititious tbrce at the a]:)hclion ; therefi>re, as we must 
su}jpose the planet to be iu equilibrium at its mean distance, it 
i.s in equilibrium at all distances. Ifeuee, a planet moving in 
the eeniral plane of the vortex, experiences no disturbance from 
the resistauet^ of the ether. 

As tln^ eccenti-icilies of the planetary orbit.s are continually 
changing under tlte inihience of i\w law of gravitation 



wo 
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mmt inquire wlictlicr, luidor t]iCsecirco«istancei?> t^uclt a clmngo 
would not produce a pcvnianont deraug'cinent by a cltango in 
the mean ibroa of the radial ntreavn, so as to increase or dinnu-* 
hh the mean distance of iU planet from the sun, 'Che law of 
force deduced from the theory for the radial stream k as the 
2.5 power of the distances inversely* But, by dividing this 
ratio, ^ve may make the investigation easier; for it is equivalent 
to two forcesj one being as the squares of the distances, and 
another as the square root.s of iho distances, For the former 
force, wo fnid that in orbits having the same major axis the 
mean elfect will bo as the minor axis of iho ellipse hivcndif^ 
.so that two ])lanets moving in dilTerent orbit.^ but at the same 
mean distance, experience a less or greater amount of centri- 
pulsive force from thi^ radial stream, according as their oibils 
are of le.vs or greater eccentricity, and this in the ratio of the 
minor axis. On the other hand, under i)\(i inlhienco of a force 
acting centripulsively in the inverse ratio of tl^e square roots of 
the distances, we lind the mean eifcct to be as the niinor axis 
of the ellipse diredhj, so that two planets in orbits of dilTerent 
eccentricity, but having the same major axis, experience a 
dilTerent amount from the action of this radial stream, the 
least eccentric orbit being that which receives the greatest n^ean 
elTect, ,P>y combiniiig these two residts, wo get a ratio of 
equality ; *and, consequently, the action of the radial stream 
will be the same for the salne orbit, whatever chaiige juay take 
place in the eccentricity, and the mean distance of i\\(^ planet 
will be unchanged. A little consideration will also show that 
the elTect of the centritugal momentum iXm to the density of 
ether will also be the same by change of eccentricity; for the 
positive will always balance the negative elTect at i\\(^. greatest 
and least distanced of the planet, 11te same remark applies to 
the elfect of the tangential current, so that no change can be 
produced in the major axes of the planetary orbits by change 
of eccentrieilv, as an elTect of the resistance of the ether. 
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Wo will imw Bupposo a planet^s orbit to bo inclined to tlio 
central piano of iho vortox, and in this case, also, wo find, that 
the action of tho radial stream tends to increase the inclination 
in 0)10 quadrant as much as it diniinishcs it in the next quad- 
rant, so that no change of inclination will result. But, if tho 
inclination of tho orbit bo changed by planetary perturbations, 
the mean eflect of tho radial strean\ will also bo changed, and 
this will tell on tho major axis of tho orbit, enlarging tho orbit 
wlien tho inclination diminishes, and contracting it when it 
increases. Tho change of inclination, however, must bo re- 
ferred to tho central piano of tho vortex. Notwithstanding tho 
perfection of modern analysis, it is confcvssed that the recession 
of the )noon*3 nodes docs yet difter froni tho theory by its 
350t!i part, and a similar discrepancy is found for the advance 
of tho perigee.'^* This theory is yet for too imperfect to say 
that tho action of tho ethereal medium will account for these 
discrepancies ; but it certainly wears a promising aspect, worthy 
tho notice of astronomers. There arc other ininuto discordan- 
cies between theory and observation in many astronomical 
phenomena, which theory is competent to remove. Some of 
these wo shall notice presently ; and, it may bo remarked, that 
it is in those minute quatitities which, in astrojiomy, aro usually 
attributed to errors of observation, that this theory will ovmtr 
ually find tho surest evidence of its truth, 

KKPLBirS Tilllll) LAW ONLY APPROXIMATELY TRUE. 

-But it may be asked t If there bo a modifying force in as- 
tronomy derived from another source than that of gravitation, 
why is it that tho elements of tho various members of tho 
systen^ derived solely from gravitation should bo so perfect? 
To this it may bo answered, that although astrononicrs have 
endeavored to derive OYory movement in tho heavens fwm that 
^ ^fechaniquc Celeste. TJicory of tho Moon. 
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great principle, tlicy liavo but pavtinlly succeeded. Let m mi 
surrender our right of examining Nature to the autliority of a 
great name, nor call any juan master, eitlier in moral or physical 
^cience. It is well known that Kepler»s law of the planetary 
distances and periods, is a direct conscquenco of the jSTowtonian 
law of gravitation, and tliat the squares of iho pciiodic times 
ought to bo proportional to tha cubea of tho mean distances. 
These times arc given accurately by tho planets themselves, by 
the interval elapsing between two consecutive passages of t]\o 
node, and as in tho case of t]\o ancient planets wo have obser- 
vations for more than two thousand years past, these times aro 
known to tho fraction of the second. The determination of tho 
distances however, depends on the astronomer, and a tyro in 
tho science niight suppose tliat these distances were actually 
measured ; and so they are roughly ; but the astronomer docs 
not depend on his instruments, ho trusts to ana!o(/i/, nnd iho 
mathematical perfection of a law, which in the abstract is true; 
but which he does not know is rigidly exact when applied to 
physical phenomena. From the immense distance of the planets 
and tho smallness of tho earth, man is unable to command a 
base line sufliciently long, to luakc the horizontal parallax a 
sensible angle for the more distant planets ; and there aro dilli- 
culties of no small magnitude to contend with, with those that 
are the nearest. In tho occasional transit of Venus across tho 
sun, liowever, ho is presented with a means of measming on an 
enlarged scale, from which the distance of tho sun is deter- 
mined ; and by anahfjy tho distance of all the planets. Even 
tho parallax of tho sun itself is only correct, by supposing that 
tho square of thopeiiodic time of Venus is in tho same propor- 
tion to the square of the periodic time of the earth as Wxa cube 
of her distance is to tliecubo of {\\(^ earth*s distance. Our next 
nearest planet is Mars, and observations on this planet at its op- 
position to the sun, invariably give a larger parallax for the 
sun— -Venus giving ^.bVm" while Mars gives about 10". It 
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is true that tlio firat is obtained under more favorable cireum- 
stancCvS ; but this docs not prove tlio last to bo incorrect. It is 
well known that the British Nautical Ahiianac contains a list 
of stans lying in the patli of the planet Mars about opposition, 
(for the very purpose of obtaining a correct parallax,) tliat nvi- 
nuto differences of declination may bo detected by simultaneous 
observations in placc-s having great difteronces of latitude. Yet 
strange to say, the result is discredited when not confonnablo to 
the parallax given by Venus. If then, wo cannot trust tho par- 
allax of Mars, «/o/'//o/7, how can wo trust tho parallax of Ju- 
piter, and say that his mean distance exactly corresponds to his 
periodic time? Let us suppose, for instance, that the radius 
vector of Jupiter fell short of that indicated by analogy by 
10,000 miles, wo say that it would bo extremely dinicuU, nay, 
utterly impossible, to detect it by instrumental means. Let not 
astronomers, therefore, bo too sure that there is not a modifying 
cause, independent of gravitation, which they will yet have to 
recognize. Tho moon's distance is about one-fourth of a mil- 
lion of miles, and Ncptuno*s 2854 millions, or in tho ratio of 
10,000 to 1 ; yet even tho moon's parallax is not trusted in de- 
termim'ng lier mass, how then shall we determine tho parallax 
of Neptune? It is thovQioro 2)ossid!e that the eflcctivo action of 
the sun is in some small degree dilTcrent, on tho difterent planets, 
whether duo to tho action of tho ether, to the similarity or dis- 
similarity of material elements, to tho tenipcraturo of tho dif- 
ferent bodies, or to all combined, is a question yet to bo con- 
sidered. 

As another evidence of the necessity of modifying the shict 
wording of tho Newtonian law, it is found that the disturbing 
action of Jupiter on difterent bodies, gives diflcrent values for 
the mass of Jupiter. Tho mass deduced from Jupiter's action 
on his satellites, is difterent from that derived frojn tho pertur- 
bations of Saturn, and this last does not correspond with that 
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given by Juno : Vesta also gives a <liftercnt mavss from tho 
comet of Encko, and both vary from the preceding vaUies.'^' 

In tlio analytical investigation of planetary disturbances, tho 
disturbing forco is usually divided into a radial and tangential 
force; tho first changing the law of gravitation, to which h^w 
tho elliptic form of the orbit is duo. The radial disturbing 
force, therefore, being directed to or froin tho centre, can liavo 
lO inrtuenco over the fust law of Kepler, which teaches that 
the radius vector of each planet having tho sun as tho centre, 
describes equal areas in equal times. If tho radial disturbing 
forco be exterior to tho disturbed body, it will diminish tho 
central force, and cause a progressive motion in tho aphelion 
point of tho orbit. In tho case of tho moon this juotion is very 
rapid, tho apogee making an entire revolution in 3232 days. 
3)oes this, Jiowever, correspond with tho law of gravitation! 
Sir Isaac Newton, in calculating tho eftcct of tho sun*s disturb- 
ing forco on tho motion of the moon^s apogee, candidly concludes 
thus : "Idoque apsis summa singulis revolutionibusprogredicndo 
confieit P 31' 28". Apsis lun^o est duplo velocior circiter." 
As there was a necessity for reconciling this stubborn fact with 
the theory, his followers liave made up the deficiency by resort- 
ing to the tangential force, or, as Clairant proposed, by con- 
tinuing the approximations to terms of a higher order, or to 
the square of the disturbing force. 

Now, in a circular orbit, this tangential forco will alternately 
increase and diminish tho velocity of tho disturbed body, with- 
out producing any permanent derangement, tho same result 
would obtain in an elliptical orbit, if tho ])Osition of tho inajor 
axis were stationary. In the case of tho moon, the apogee is 
caused to advance by the disturbing power of tho radial force, 
and, consequently, an exact compensation is not effected : there 
remains a small excess of velocity which geometei-s have con- 
sidered equivalent to a doubling of tho radial force, and have 
*iSfec}ianiquc Celoate. Masses of tlie planets. 
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thus obviated tho (liniciilty. To thoso not imbued with tho 
profound penetration of the modern analyst, there )nust ever 
appear a little inconsistency in tliis result. The major axis of a 
J)janet*s orbit depends solely on the velocity of tho planet at a 
given distance from the sun, and tho tangential portion of th6 
disturbance duo to tho sun, and impressed upoJi tho moon, 
must necessarily increaso and diminish alternately tho velocity 
of the mooji, and interfere ^vith tho equable description of the 
areas. If, thon^ there bo left outstanding a sn^nll excess of 
velocity over and above the elliptical velocity of the moon, at 
tho end of each synodieal revolution, in consequence of the 
motion impressed on the moon's apogee by the radial force, the 
Icf/itimaie effect would bo a small enlargement of the lunar 
orbit every revolution in a rapidly-increasing ratio, until the 
moon would at last bo taken entirely away. In the great 
inequality of Jupiter and Saturn, this tangential force is not 
compensated at each revolution, in consequence of continual 
changes in the configuration of the two planets at their lielio- 
centric conjunctions, with respect to the perihelion of their 
orbits, and the mar commensurability of their periods ; and tho 
cJicct of the tangential force is, in this case, legitimately im- 
pressed on the major axes of iho orbits. But wliy (wo may 
ask) should not this also be expended on tho motion of tho 
aphelion as well as in the case of the moon? Astronomy can 
make no distinctions between the orbit of a planet and tho 
orbit of a satellite. And, wo might also ask, why the tangen- 
tial resistance to the comet of ICncke should not alsp produce a 
retrograde motion in^ the apsides of the orbit, instead of 
diminishing its period ? To tho honor of Newton, bo it remem- 
bered, that he never resorted to an explanation of this phenom- 
enon, which would vitiate that fundamental proposition of his 
theory, in wliich tho major axis of tho orbit is shown to depend 
on the velocity at any given distance from the focus. 

Bomo cause, however, exists to double the nrotion of the 
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apogee, and that thcvc is an outstanding excess of orbital 
velocity duo to the tangential force, is also true. ThivS excess 
may tell in tlio way proposed, provided some other arrangoneiit 
^xists to 2>i'Ci^cnt a permanent dilation of tljo lunar orbit; arid 
this provision may bo found in' tlio increasing density of the 
ether, which prevents the moon overstepping the bounds pre- 
scribed by her own density, and the force of the radial stream 
of the terral vortex. In tho case of Jupiter and Saturn, their 
nnitual action is much less interfered with by change of density 
in tho ether in tho enlarged or contracted orbit, and, conse- 
quently, the eAcct is natural. Thus, we have in tho law of 
density of tho ethereal medium a better safeguard to the 
stability of iha dyiiamical balance of tho system, than in the 
profound and beautifid Thcoren^s of La Grange. It will, of 
course, occur to ovory one, that wo are not to look for the same 
law in every vortex, and it will, therefore, appear as if tho 
satellites of Jupiter, whoso theory is so well knowj), should 
render apparent any deviation between their periodic times and 
tho periodic times of the contiguous parts of the vortex, which 
would obtain, if the density of tho ether in ihe Jovian vortex 
were not as the square roots of the distances directly. .But, wo 
have shown how there can be a balance preserved, if the tan- 
gential resistance of tho vortex shall bo equal and contrary at 
tho different distances at which iha satellites are placed ; that 
is, if these two forces shall follow the same law. These are 
matters, however, for future investigation. 



LIGHT AND IflOAT. 

"J3ut will not tho admission of a vorticose motion of tho 
ethereal medium, aftcct tho aberration of light? It is well 
known tliat tho question has been mooted, whether tho velocity 
of reflected light is tho sanie as that of direct light. Tho value 
of aberration having been considered 20".25, from tho eclipsea 
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of Jupitov's satellites, wJiilc later determinations, from observa- 
tions on Polaris, give 20".45. It cannot be doubted that light, 
in traversing the central parts of the solar vortex, that is, having 
id cross the %vhole orbit of tliQ earth, ^should pass this distance 
in a portion of time somewhat different to a similar distance 
outside the earth's orbit, where the density is greater, and co)i- 
scquently induce an error in the aberration, determined by the 
eclipses of Jupiter's satellites. In the case of Polaris, the cir- 
cumstances arc more equal ; still, a diAcrcneo ought to be de- 
tected between the deduced aberration in summer and in 
winter, as, in the first case, the light passes near the axis of the 
solar vortex, wliere (according to the theory) a change of dens- 
ity occurs. This is an important practical question, and the 
suggestion is worthy attention. Now, the questions occurs, 
wilt light pass through iho rarefied space with greater velocity 
than through the denser ether beyond ? From recent experi- 
inents, first instituted by Arago, it is determined that light 
passes with less velocity through water thati through air ; and 
one result of these experiments is the confirmation they give to 
the theory of Fresnel, that the medium which conveys the 
action of light partly partakes of the motion of the refracting 
body. This of itself is a strong confirmation of this theory of 
an ethereal medium. It may also be remarked, that every test 
applied to the phenomenon of light, adds additional strength to 
the \mdulatory theory, at the expense of the Newtonian theory 
of emission. As light occupies time in traversing space, it must 
follow fro)n the theory that it docs not come from i\\(i radiant 
point exactly in straight lines, inasmuch as iho ether itself is in 

motion tan gen ti ally,* the velocity being in the sub-duplicate 

ratio of the distances from the sun inversely 

May not that singular phenomenon,- the projection of a star 

on the moon's disc, at the time of an occultation, -be duo to 

this curvature of the path of a ray of light, by considering that 
the rays from the mooii have less intensity, but more mechanical 
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momentum, and consequently more power to keep a straight 
direction ? Let «s explain : wo liavo urged that light, as well 
as heat, is a mechanical eflcct of atomic motion, propagated 
through an elastic jncdium ; thaty ceteris paribuSy iho product 
of matter by its motion is ever a constant quantity for equal 
spaces throughout the univci-so, — in a word, that it is, and must 
necessarily ho, a ftmdamcntal law of nature. All departures 
from this law are consequences of accidental arrangenrents, 
which can only bo considered of temporary duration. Our 
knowledge of planetary matter requires the admission of difter- 
enccs in the density, form, and size of ultimate atoms, and, ac- 
cording to the above law, when tho atoms arc of uniform teni- 
peraturo or motion, tho product of tho matter of each by its 
motion, when reduced to tho same space, will be constant. Tho 
momentum of two diflcrcnt atoms, therefore, we will consider 
equal, for the sake of illustration ; yet tliis momentum is made 
up of two dilTerent elomentvS,— matter and motion. Let us ex- 
aggerate tho dillercncc, and assign a ratio of 1000 to 1. Sup- 
pose a ball of iron of 1000 lbs., resting upon a horizontal 
plane, should be struck by another ball of 1 lb., having a 
motion of 1000 feet in a second, and, in a second case, should 
bo struck by a ball of 1000 lbs., having a velocity of 1 foot per 
second, tho momentum of each ball is similar ; but expcricnco 
proves that the motion impressed on tho ball at rest is not 
similar; tho ponderous weight and slow motion is far more 
cilcctivo in displacing this ball, for the reason that time is essen- 
tial to tho distribution of the motion. If the body to be struck 
be small as, for instance, a nail, a greater motion and less mat- 
ter is more effective than much matter and little motion. Hence, 
wc have a disiinciioti applicable to tlio ditlerence of momentum 
of luminous and calorific rays. The velocity of a wave of sound 
through the atmosphere, is tho same for tho deep-toned tluin- 
dcr and the shrillest whistle,— being dependent on tho density 
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of tlio inediuni, and not on tho source from wliich it emanates. 
So it is in the ethereal medium. 

This view is in accordance with iho experiments of M. ])e!a- 
roche and Melloni, on the transmission of light and heat througli 
diaphanous bodies — the more calorific rays feeh'ng more and 
more tho influence of thickness, showing that more motion was 
imparted to the particles of tho diaphanous substance by tlio 
rays possessing more material momentum, and still more wlien 
the temperature of tho radiating body was low, evidently ana- 
logons to the ilhistration wo have cited. Light may therefore 
be regarded as tho eilcct of tho vibration of atoms having little 
mass, and as this mass increases, the rays become more calorific, 
and finally tho calorific ciTcct is the only evidence of their exist- 
ence; as towards the extreme red end of the spectrum they 
cease to be visible, owing to their inability to impart their vi- 
brations to the optic nerve. This may also inlluence tho law 
of gravitation. In this we have also an explanation of tho dis- 
persion of light. The rays proceeding from atoms of small mass 
having less material momentum, are the most refrangible, and 
those possessing greater material momentum, are the least re- 
frangible ; so that instead of presenting a ditliculty in tlie undu- 
latory theory of light, this dispersion is a necessary consequence 
of its fust principles. 

It is inferred from the experiments cited, and the facts ascer- 
tained by them, \h, : that the velocity of light in water is loss 
than its velocity in air ; that the density of the ether is greater 
in tho first case; but this by no means follows. We have ad- 
vocated the idea, that the ethereal mcdiunr is less dense within 
a refracting body than without. Wo regard it as a funda- 
mental principle. Taking tho free ether of heaven ; tho vibra- 
tions in the denser ether will no doubt bo slowest; but within 
a refracting body we must consider there is motion lost, or iiffkt 
absorbed^ and the time of tho transmission is thus increased. 

There has been a phenomenon observed in transits of Mer- 
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ciuy and Venus across the sun, of whicli no explanation has 
been rendered by astronomers. ^Vhcn these planets are visible 
Qn the solar disc, tbey are seen surrounded by rings, as if tlie 
light was intercepted and increased alternately. This is no 
doubt duo to a small eftect of interference, caused by change 
of velocity in passing through the rarefied nucleus of these 
planetary vortices, near the body of the planet, and through 
the denser ether beyond, acting first as a concave, and secondly 
as a convex refracting body ; always considering that the ray 
will deviate towards the side of least resistenco, and thus inter- 
fere. 

That Jieat is simply atonnic motion, and altogether inechan- 
ical, is a doctrine which ought never to have been questioned. 
The interest excited by the bold experiments of ICricson, lias 
caused the scientific to suspect ^ that heat can bo converted into 
motion, and motion ijito lieat^- -a fact which the author has 
considered too palpable to deny for iha last twenty years. Ho 
has ever regarded matter and motion as the two great princi- 
ples of Jiature, ever inseparable, yet variously combined ; and 
that without these two elements, wo could have no conception 
of anything existing. 

It may be thought by some, who are afraid to follow truth 
up the rugged precipice.s of the hill of knowledge, that this 
theory of an interplanetary plenum leads to materialism ; for- 
getting, that Ho who made the world, formed it of matter, and 
pronounced it "very good " Wo may consider ethereal matter, 
in one sense, ^>?/.?'(?/' than planetary matter, because \maftcctcd 
by chemical laws. Whether still purer matter exists, it is not 
for us to aver or deny. The Scriptures teach us that " there is 
a natural body and there is a spiritual body." ]5oyond this wo 
know nothing. We, however, believe that iha invmhle world 
of matter, can only be comprehended by the indications of that 
which is visible ; yet while humbly endeavoring to connect by 
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one common tic, tho various phenomena of matter and motion, 
wo protest against tliose doctrines ^Yhic]l tcacli tho eternal dura- 
tion of tho present order of thingi*, as being incompatiblo with 
tho analogie^s of tho past, as well as with tho vovelatio)is of tho 
future. 
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COMF/rAllY PHKNOMKNA, 

TjiK planetary arrangements of the solar system arc ail a 
priori indications of tlio theory of vortices, not only by the 
uniform direction of the motions, the circular orbits in which 
these motions are performed, the near coincidence of the planes 
of these orbitvS, and the uniform direction of the rotation of the 
planets themselves ; but, also, by the law of densities and dis- 
tances, which we have already attempted to explain. In the 
motions of comets wo find no such agreement. These bodies 
move in planes at all possible inclinations in orbits extren\ely 
eccentrical and without any general direction- -as juany moving 
contrary to the direction of the planets as in the opposite 
direction ; and when wo consider their great volume, and their 
want of mass, it appears, at first sight, that comets do present 
a serious objection to the theory. Wo shall point out, however, 
a number o? facts which tend to invalidate this objection, and 
wliich will ultimately give the preponderance to the oppo&ito 
argument. 

Every fact indicative of the nature of comets proves that the 
nuclei are masses of material gases, similar, perliaps (at least in 
the case of the short-period comets), to the elementary gases 
of our own planet, and, consequently, these masses must be but 
small. In the nascent state of the system, the radial stream of 
the vortex would operate as a fan, purging the planetary mate- 
rials of the least ponderable atoms, and, as it were, sepaiating 
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the ^v]leat from tho chaft'. It is thus wo conceive that tho 
average atomic density of each planet lias been fust determined 
by the radial stream, and, subsequently, that the solidification 
of the nebulous planets has, by their atomic density, assigned 
to each its position in the system, from the consequent relation 
which it established between the density of the ether within 
the planet, and tlie density of the ether oxte^^al to it, so that, 
according to this view, a single isolated atom of the same 
density as tlio jnean atomic density of the earth could {ceierh 
paribus) revolve in an orbit at the distance of iho earth, and in 
tlio same periodic time. This, however, is only advanced by 
way of illustration. 

Tho expulsive force of the radial streani would thus drive ofl' 
this cometary dust to distances in some | inverse ratio of the 
density of the atoms ; but, a limit would ultimately be reached, 
wlien gravitation would bo relatively the strongest- -t he last 
foice diminishing only as the squares of tiie distances, and tho 
first dimim'shing in the compound* ratio of the squares and tho 
square roots of the distances. At the extreme verge of the 
systcn), this cometary niatter would accumulate, and, by accu- 
mulation, would still further gather up the scattered atoms- - 
the sweepings of the inner space--and, in tliis condensed form, 
would agaiir visit the sun in an extremely elongated ellipse. It 
does not, however, follow, that all comets are composed of such 
unsubstantial materials. There may be comets moving in 
parabolas, or even in hypcrbolaS'-4)odics which may have been 
accumulating for ages in the unknown regions of space, far 
removed from the sun and stars, drilling on the mighty cm- 
rents of tho great ethereal ocean, and thus brought within tho 
sphere of the sun*s attraction ; and these bodies may Jiave no 
analogy to the periodical comets of our system, which last are 
those with which we are more immediately concerned. 

The periodical comets known are clearly arranged into two 
distinct classes— one having a inean distance between Saturn 
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and Uranus, mih a period of about seventy-fivo years, and 
another class, whoso mean distance assigns their position 
between the smaller planets and Jiipitei', having periods of 
about six years. These last may bo considered the siftings of 
the smaller planets, and the first the refuse of the Saturnian 
system. In this light wo )nay look for comets liaving a mean dis> 
tanco corresponding to tho intervals of the planets, rather than 
to the distances of tho planets themselves. One remarkable 
fact, however, to bo observed in those bodies is, that all their 
motions are in the same direction as tho planets, and, with one 
exception, there is no periodical comet positively known whoso 
motion is retrograde. 

Tho exception we have mentioned is tho celebrated comet of 
Ilalley, whose period is also abont seventy-five years. In 
reasoning on the resistance of the ether, we must consider that 
the case can have very little analogy with tho theory of pro- 
jectiles in air; nor can wo estimate iha inertia of an infinitely 
divisible fiuid, fron\ its resisting infiuenco on atoniic matter, by 
a comparison of tho resistance of an atomic fiuid on an atomic 
solid. Analogy will only justify comparisons of like with like. 
The tangent of a comet*s orbit, also, can only be tangential to 
tho circular motion of the ether at and near perihelion, which 
is a voi-y small portion of its period of revolution. As far as 
the tangential resistance is concerned, therefore, it matters little 
whether its motion be direct or retrograde. If a rctrogiado 
comet, of short period and small eccentricity, were discovered 
moving also near iho central plane of tho vortex, it would pre- 
sent a vary serious objection, as being indicative of contrary 
jnotions in tho nascent state of the system. TJiero is no sucli 
cavSO known. So, also, with the inclinations of tho orbits; if 
these be great, it matters little whether tho comet moves in ono 
way or the other, as far as tlie tangential current of the vortex 
is concerned. Yet, when wo consider the average inclination 
of tho orbit, and not of its piano, wo find that tho major axes 
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of nearly all known conietavy orbits aro very Httlo inclined to 
the piano of the ecliptic. 

In the following table of all the pcriodic^'il comets known, thp 
inclination of the major axis of tho orbit is calculated to tlio 
nearest degree ; but all cornetary orbits with very few excep- 
tions, will bo found to respect the ecliptic, and never to deviate 
fai' from that piano : 



Designations 


Periodic 


JnclSnaiion 

of 
Major Axe*. 


of Iho CX>nicts. 


ninc3. 


Kncke 


1818 
1814' 


3 years. 


lo 


})e Vico 


2 


Kftyc 


1813 




4 


))c Avrcsi 


1851 


From 


I 


IJroreeu 


1846 


live 


7 


Messier 


1766 


to 





Clausen 


1743 


SIX 





I'igolt 


1783 


or 


4 


P0U3 


1819 


seven 


3 


Bicia 


1826 


years. 





Blaupain 
Lexell 


1810 




2 


1770 
1812 




1 


Pons 


17 


Olbers 


1815 


about 


40 


Do Vico 


1846 


76 


13 


Brorson 


1847 


years. 


12 


Wostphal 


185.2 




21 


HaUcy 


1682 




16 



Motion 
in Orbit. 



Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Kctrowrado 



Plajielniry 
Intervnls. 



Mars ik Ocre.<?, 

Ceres 

and 

Jupiter. 



Sat\ua 

and 
Uranus. 



From which it appear.^, that the objection arising from the 
great inclination of the j';/««^5 of these orbits is much less im- 
portant than at fust it appears to bo. 

llegarding then, that a comet's mean distance depends on its 
mean atomic density, as in the case of the planets, the undue 
enlargement of their orbits by planetary perturbations is inad- 
missible. In VllO Messier discovered a comet which ap- 
proached nearer the earth than any comet known, and it was 
found to move in a small ellipse with a period of five and a half 
years ; but although repeatedly sought for, it was the o})inion 
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of many, that it lias never been since seen. The cause of tliia 
seeming anomaly is found by astronomei's in tlio disturbing 
power of Ju|)itei;~"rnear which planet the comet must liavo 
passed in VilO, but the comet was not seen in l?*/ 6 before it 
passed near Jupiter, although a vary close search was kept up 
About this time. Now there are two suppositions in reference 
to this body : the comet either moved in a larger orbit previous 
to 176V, and was then caused by Jupiter to diminish its ve- 
locity sufliciently to give it a period of five and a half years, and 
that after perihelion it recovered a portion of its velocity in en- 
deavoring to get back into its natural orbit ; or if moving in the 
natural orbit in 1770, and by passing near Jupiter in 1779 this 
orbit was deranged, the comet will ultimately return to that 
mean distance although not necesarily having elements eveii ap- 
proximating those of 1770. In 1844, September 15th, the au- 
thor discovered a comet in the constellation Cetus, (the same 
previously discovered by Do Vico at Ho)ne,) and from positions 
estimated with the naked eye, approximately determined the 
form of its orbit and its periodic time to bo very similar to the 
lost comet of 1770. Tiiese conclusions were published in a 
western paper in October 1844, on which occasioji ho expressed 
the conviction, that this was no other than the comet of 1770. 
As the question bore strongly on Jiis theory he paid i\\(:^ greater 
attentio)i to it, and had, previo\isly to this time, often searched 
in hopes of finding that very comet. Since then, I^I. Le Vcrrier 
has examined the question of identity and given his decision 
against it ; but the author is still sanguine that the comet of 
1844 is the same as that of 1770, once more settled at its 
natural distance from the sun. This comet returns to its peri- 
helion on the 0th of August, 1855, according to Dr. liriinnow, 
when, it is hoped, the question of identity will bo reconsidered 
with reference to the author*s principles ; and, that when astrono- 
mers become satisfied of this, they will do him the justice of 
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acknowledging that he was the first wlio gave pubh'clty to the 
fact, that the "Lost Cojnct" was found. 

That comets do experience a resistance, is undeniable ; but 
not in the way astronomers suppose, if these views bo correct. 
The investigations of Professor Encke, of Berlin, on the comet 
which bears his name, has determined the necessity of a correc- 
tion, which lias been applied for several returns with apparent 
success, l^ut there is this pcc\ih'arity about it, whicli adds 
strenglh to our theory : " The Constant of Resistance " requires 
a change at\er perihelion. The necessity for this change shows 
the action of the radial stream. From the law of this force, 
(reckoning on the central plane of the vortex,) there is an out- 
standing portion, acting as a disturbing power, in the sub- 
duplicate ratio of the distances inversely. If we only consider 
the mean or average eftcct in orbits nearly circular, this force 
may be considered as an ablatitious force at all distances below 
the mean, counterbalanced by an opposite eflcct at all distances 
above the mean. But when the orbits become very eccentrical, 
wo must consider this force as momentarily affecting a coniet's 
velocity,-- diminishing it as it approaches the perihelion, and 
increasing it when leaving the perihelion. A resolution of this 
force is also requisite for the comet's distance above the central 
plane of the vortex, and a correction, likewise, for the intensity 
of the force estimated in that plane. There is also a correction 
jiccessary for the perihelion distance, and another for the tan- 
gential current ; but we are only considering hero the general 
elTcct. By diminishing the comet's proper velocity in its orbit, 
if we consider the attraction of the sun to remain iho same, the 
general eflcct maj/ bo (for this depends on the tangential portion 
of the resolved force preponderating) that the absolute velocity 
will be increased, and the periodic time shortened ; but after 
passing the perihelion, with the velocity of a smaller orbit, there 
is also superadded to this already undue velocity, the expulsive 
power of the radial stream, adding additional velocity to the 
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coiiict; the orbit is thereforo enlarged, and the periodic time 
increased. Hence the iiecesslty of changing tlie "Constant of 
Resistance" after perihelion, and this will generally bo found 
necessary in all conietary orbits, if tliis theory be true. .But 
this question is one which niay bo emphatically called the most 
diOlcult of dynamical problems, and it may be long before it is 
fully understood. 

According to the calculations of Professor l^^ncko, the comet's 
period is accelerated about 2 liours, 30 minutes, at each return, 
which he considers duo to a resisting medium. May it not rather 
bo owing to the change of inclination of the major axis of the orbits 
to the central plane of the vortex ^ Suppose iha inclination of 
ih(^2)lano of the orbit to remain unchanged, and tho eccentricity 
of tho orbit also, if the longitude of the perihelion coincides witli 
that of either node, the major axis of the orbit lies in tho eclip- 
tic, and ih(i comet then experioices tho greatest )nean ellcct 
from the radial stream ; its mean distance is then, ceteris 'paribus^ 
tho greatest. When the angle between the periheliojx and tho 
nearest node increases, tho mean force of the radial stream is 
diminished, and the )nean distance is diminished also. When 
tho angle is 90"^, tho eOcct is least, and the mean distance least. 
Tiiis is supposing iha ecliptic tho central piano of tho vortex. 
When }<incke*s formula was applied to BicLVs comet, it was in- 
adequate to account for a tenth part of the acceleration ; and 
although l^icla moves in a much denser medium, and is of less 
dense materials, oven this taken into account will not satisfy the 
observations,' -making no other change in Kncko*s formula. 
Wo must therefore attribute it to changes in the elements of tho 
orbits of these comets. Now, the effect of resistance should also 
have been noticed, as an acceleration of I[alloy\s comet in 1835, 
yet the period was prolonged. To show, that our theory of tho 
cause of these anomalies corresponds with factvS, wo subjoin 
tho elements in the following tables, taken from Mr. Hindis 
catalogue : 
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TMK KLKMKNT8 


OF KNCKK^S COMET 


'. 




J^ongUudo of 


Long 


Uudc of 


Diftcrcnc<3 of 


PenheUon. 


nearest Node, 


IxOngUudc, 


151^ 11' 44" 


164^ 


26' 9'' 


2<^ 46' 86'' 


ui u n 


164 


2V SO 


2 


4V 1 


Wl 11 63 


154 


29 32 


2 


48 21 


16V 9A I 


164 


32 9 


2 


41 62 


161 23 29 


154 


34 69 


2 


48 30 


16*? 21 4 


154 


3a 41 


2 


60 23 


U1 29 21 


154 


39 10 


2 


60 IV 


U1 44 21 


164 


19 83 


3 


24 48 


16V 47 8 


164 


22 12 


3 


24 6a 


16V 61 2 


164 


23 21 


3 


27 41 



Dato of 
Perihelion. 

1822 

1826 

1829 

1832* 

1835 

1838 

1842 

1845 

1848 

1862 

In this WO sec a regular increase of the angle, wliich ought to 
bo attended with a small acceleration of tho comet ; but the 
change of inclination of tlio orbit ouglit also to be taken into 
consideration, to get the mean distance of tho comet above tho 
piano of tho vortex, and, by this, tho mean force of tho radial 
stream. 

In tho following table, tho same comparison is made for 



iicja's com( 


31 :- - 

KLKMKNTS OF BIKLA^S COMKT. 




Dato of Peri- 
helion. 


Longitude of tho 
Perihelion. 


r.ongiludo of tho 
nearest Node, 


DinVrenco of hon- 
gitudo. 


1772 


110^ 14' 54" 


74<^ 0' 1" 


36^ 14' 63'^ 


1806 


109 32 23 


71 15 16 


38 17 8 


1826 


109 45 60 


71 28 12 


38 17 38f 


1832 


no 65 55 


08 15 36 


41 45 19 


1840 


109 2 20 


66* 54 89 


43 7 41 



Between 1832 and 1846, tho increase of tho angle is twice as 
great for Biela as for Kncke, and the angle itself throws tho 
major axis of Biela 10^ above tho ecliptic, ^Yhereas the anglo 
mado by Kncko*s major axis, is only about 1^ ; tho cosine of tho 

* The orbit this year was determined under very unfavorable eircuni- 
stances. 

f Aceording to other tables, this angle would bo much greater tbau 
is given hi Mr. Hind's catalogue. 
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first angle, diinirnshcs much faster therefore, and consequently 
the same (liflerence of longitude between the perihelion and 
node, will cause a greater acceleration of Biela; and according 
to Prof. Enckb's theory, 33iela would rcquiro a resisting mediiun 
twenty-five timers greater than the comet of Encke to reconcile 
observation with the theory. Halley's comet can scarcely bo 
considered to have had an orbit with perfect elements before 
1635. If they were known accurately for T/oO, wo should no 
doubt find, that the angle between the node and perihelion dl- 
minisked in the interval between 11 6d and 183o, as according 
to the calculations of IL Kosenberg, the comet was six days 
behind its time -a fact Ma\ to the common ideas of a resisting 
medium ; but this amount of errot jnust be received as only 
approximate. 

No comet that has revisited the sun, has given astronomers 
more trouble than the great comet of 1843. Various orbits 
have been tried, elliptical, parabolic and hyperbolic ; yet none 
will accord with all the observations. The day before this 
comet was seen in Europe and the United States, it was seen 
close to the body of the sun at Conception, in South America ; 
yet this observation, co)nbined with those following, would give 
an orbital velocity duo to a very moderate mean distance. 
Subsequent observations best accorded with a hyperbolic orbit; 
and it was in vie\y of this anomaly, that the late Scars 0. 
Walker considered that the comet came into collision with the 
sun in an elliptical orbit, and its debris passed off again in a 
hyperbola. That a concussion would not add to it.s velocity is 
certain, and the departure in a hyperbolic orbit would bo con- 
trary to the law of gravitation. This principle is thus stated 
by Newton :— " In parabola velocitas ubiquo cqualis est veloc- 
itati corporis revolventis in circulo ad dimidiam distantiam ; in 
ellipsi minor est in liyperbola major." (Vid..'Prin. Lib. 1. Prop. 
Cor. V.) 

But as regards the facty it is probable that J^Ir. AYalker's 
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views arc correct, so far as the cliaiigo from an ellipse to an 
hyperbola is considered. The Conception observation cannot 
be summarily set aside, and Professor 'Peirce acknowledges, that 
"If it was made with anything of the accuracy which miglit bo 
expected from Captain Ray, it exhibits a decided anomaly in 
the nature of the forces to wliich the comet was subjected dur- 
ing its perihelion passage." The comet came up to the sun 
almost in a straight lino against the full force of the radial 
stream ; its velocity must therefore necessarily have been di- 
minished. After its perihelion, its path was directly //w?i iho 
sun, and an \mdue velocity would be kept up by the auxiliary 
force impressed upon it by the santo radial stream ; and hence, 
the later observations give orbits much larger than the early 
ones, and there can bo no chance of identifying this comet with 
any of its former appearances, even should its orbit be elliptical. 
This imexpected confirmation of the theory by the observation 
of Capt, Ray, cannot easily bo surmounted. 

We must now endeavor to explain the physical peculiarities 
of comets, in accordance with the principles laid down. The 
most prominent phenomenon of this class is the change of diam- 
eter of the visible nebulosity. It is a most singular circum- 
stance, but well established as a fact, that a comet contracts in 
its dimensions on approaching the sun, and expands on leaving 
it. In 1829, accmate measures were taken on dilTerent days, 
of the diameter of Encke*s comet, and again in 1838. The 
comet of 1618 was also observed by Kepler with this very ob- 
ject, and also the comet of 180V; but without multiplying 
instances, it may be asserted that it is one of those facts in 
cojnetary phenomena, to which there are no exceptions. Ac- 
cording to all analogy, the very reverse of this ought to obtain. 
If a comet is chiefly vaporous, (as this change of volume would 
seem to indicate,) its approach to the sun ought to be attended 
by a corresponding expansion by increase of temperature. 
When the contrary is observed, and invariably so, it ought to 
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bo regarded as an index of the existciico of other foree^% besides 
gravitation, increasing rapidly in the ncigliborliood of the sun ; 
for tlio disturbing power of the sun*s attraction would be to 
enlarge tbe di<ametcr of a comet in proportion to its proximity. 
Now, the force of tlio radial strcan>, as wo liavo slioAvn, is as 
the 2.5th power of the distances inversely. If this alternato 
contraction and expansion bo due to the action of tliis force, 
there ought to be an approximate correspondence of the law of 
the edcct with the law of the cause. Arago, in speaking of 
tlio comet of 1829, states, " that between tlic 28t]i of October 
and Um 24th of Decendjcr, the volume of the comet was 
reduced as 16000 to 1, the change of distance in the meantime 
only varying about 3 to 1." To account for this,a memoir was 
published on the subject by M, Val/., in which he supposes an 
atmosphere around the sun, wJiose condensation increases 
rapidly from superincumbent pressure; so that the deeper 
the comet penetrates into this atmosphere the greater will be 
the pressure, and the less the volunie. In this it is evident, 
that the ponderous nature of a resisting inedium is not yet 
banished from the schools. In commenting on this memoir, 
Arago justly observes, that " there would be no difllculty in this 
if it could be admitted that the exterior envelope of the nebu- 
losity were not permeable to the ether ; but this difllculty seems 
insurmountable, and merits our sincere regret; for M. Val/Zs 
ingenious liypothcsis has laid down tbe law^ of variation of the 
bulk of the nebulosity, as well for the short-period comet as for 
that of 1618, with a truly wonderful exactness." Now, if wo 
make the calculation, we shall find that the diameter of the 
nebulosity of a comet is inversely as the force of the radial 
stream. This force is inversely as the 2.5 power of the dis- 
tances from the axis, and not from the sun i it will, therefore, 
bo in the inverse ratio of the cosine of the comet*s heliocentric 
latitude to radius, and to this ratio the comet's distance ought 
to bo reduced. But, this will only bo correct for the same 
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piano or for equal distances above the ecliptic plane, considering 
this last as approximately the central piano of the vortex. 
From the principles already advanced, the radial stream is for 
jnoro powerful on the central plane than in more remote planes; 
therefore, if a comet, by increase of latitude, approaches near 
the axis, thus receiving a larger amount of force from the radial 
stream in that plane than pertains to its actual distance from 
the sun, it will also rcccivo a less amount of force in that piano 
than it would in the central piano at the same distance from the 
axis. Now, we do not know the dillerence of force at dilYerent 
elevations above the central plane of the vortex ; but as the 
two diflerences due to elevation are contrary in their eflccts 
and tend to neutralize each other, we shall make the calculation 
as if the distances were truly reckoned from the centre of the sun. 
The following table is extracted from Arago's tract on 
Comets, and represents the variations of the diameter of }<>ncke*s 
comet at dillerent distances from the sun,— the radius of the 
orbis niagnus being taken as unity. 

Times of observation, Distances of Iho Kcal djameterd 

Id-iS, comet from the sun. U\ radii of Uxo earlli. 

Oct. 28 .... . 1.-161^/ IdA 

Nov. 1 . . . , . iMVi 6'i.8 

Nov. 80 ..... 0.9008 ..... 29.8 

Dec. V 0.84^3 19.9 

Dec. 14 .... . 0.1285 11.3 

3)cc. 24 0.6419 ..... 8.1 

In order the better to compare the diameters with the force, 
wo will reduce them by making the lust numbers equal. 

,,. , ,1,. , The 2.5th power HcduccU 

Distances. Diameters. of ttio Distances. Diameters. 

1.461T . . . '?9.4 . . . 2.68 . . . 2.68 

1.32r/ . . . C4.8 . . . 2.01 . . . 2.10 

0.96G8 . . . 29.8 . . . 0.92 . . . 0.9V 

0.8473 . . . 19.9 . . . 0.60 . . . 0.05 

0.1285 ... 11.3 ., . 0.45 . . . 0.37 

0.5il9 ... 3.1 .. . 0,21 . . . 0.10 
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This is a very close appvoximation, when wo consider tlio 
difllculty of micromctrlc mcasurcniciit, and the fact; that as the 
comet goii^ nearer to the sun, as at the last date of tlio table, 
the diameter is more tlian proportionably diminished by the 
fainter ncb>dosity becoming invisible. But, there may be a 
reality in the discrepancy apparent at the last date, as the 
comet was tlicn very near the plane of the ecliptic, and was, 
cojiscqiiently, exposed to the more violent action of the radial 
stream. 

To attempt to explain the 'modus agendi is, perhaps, pre- 
mature. Our principal aim is to pioneer the way into the 
labyrinth, and it is sutllcient to connect this seeming anomaly 
with the same general law wo have deduced from other phe- 
nomena. Btill, an explanation inay bo given in strict accord- 
ance with the general principles of the theory. 

Admitting the nucleus of a comet to be gaseous, there is no 
diOiculty about the solution. According to Sir John llerschel, 
"stars of iho .smallest magnitude remain distinctly vissible, 
though covered by what appears the densest portion of their 
substances; and since it is an observed fact, that the largo 
comets which have presented the appearance of a nucleus, have 
yet exhibited no phases, though wo cannot doubt that they 
shine by the reflected solar light, it follows that oven these can 
only bo regarded as great masses of thin vapor." That comets 
shine solely by reflected solar light, is a position that wo shall 
presently question; but that they are masses of vapor is too evi- 
dent to (lisputo. According to the same authority quoted above, 
" If the earth were reduced to the one thousandth part of its actual 
mass, its coercive power over the atmosphere would bo dimin- 
ished in the same proportion, and in consequence the latter 
would expand to a thousand times its actual bulk.'' If this 
were so, aiul comets composed of the elementary gases, some of 
them would have very respectable masses, as the nuclei are fre- 
quently not more than 5,000 miles in diameter, and consequeiitly 
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ifc becomes important to exaniino the principle. From all ex- 
periments tlio density of an clastic fluid is directly as the com- 
pressing force ; and if a cylinder reached to the top of our 
atmosphere, compressed by the gravitation of tlie earth, consid- 
ered equal at each end of the cylinder, it would represent the 
actual compressing force to which it owes its density. If the 
gravitatioji of iho earth were diminished one thousand times 
this atmospheric column would expand one thousand times,* 
(taking no accomit of the decrease of gravitation by increase of 
distance ;) so that the diameter of the aerial globe would be in- 
creased to 108,000 miles, taking the atmosphere at 50 miles. 
But the mere increasing the bulk of the atmosphere 1000 times 
would increase Dm diameter to little more than double. J<^'cn 
giving the correct expansion, a comet's mass must bo nmch 
greater^ than is generally supposed, or the diameters of the 
nuclei would be greater if con>poscd of any gas lighter than 
atmospheric air. 

It is very improbable that a comet is composed of only one 
elementary gas, and if of many, their specific gravities will 
vary; the lighter, of course, occupying the exterior layers. 
With such a small mass, therefoi'c, the upper portion of its at- 
mosphere must be very attenuated. jSfow let us remember 
that the density of the ether at a comct*s aphelion, is greater 
than at the perihelion, in the direct ratio of the square roots 
of the distances from iho sun nearly. At the aphelion the 
comet lingers through half Ins period, giving ample time for 
the nucleus to bo permeated by ether propoitionally dense with 
the surrounding ether of the vortex at that distance. Thus situ- 
ated, the comet descends to its perihelion, getting taster and 
faster into a medium far less dense, and there must consequently 
be an escape from the juicleus, or in common parlance, the 
comet is positively electric. Ti\is escaping ether, in passing 
through the attenuated layers co)nposing the surface of the 
* Prin. Prop, xx Lib. Sec. 
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nucleus, iinpclxS the lighter atoms of comctic dust further from 
the centre, and as far as this doubly attenuated atmosphere of 
isolated particles extends, so far will the escaping ether be x(i\\- 
dercd luminous. It may be objected liere, that a contrary ef- 
fect ought to bo produced when the comet is forsakij^g its pcri- 
hcliou ; but the objection is premature, as iha heat received 
from the sim will have the same cflcct in increasing the elas- 
ticity, as change of density, and the comet will probably part 
with its internal ether as long as it is visible to the earth ; and 
not fully regain it perhaps, until after it arrives at its aphelion. 
Suppose that we adnn't that a comet continues to expand in the 
same ratio for all distances, as is laid down for the comet of 
]<>»ckc when near its perihelion ; it would follow, that the comet 
of 1811, would have a diameter at its aphelion of fifty millions 
of millions of miles, that is, its outxside would extend one thou- 
sand times further from the sun, at the opposite side to that oc- 
cupied by the centre of the comet, than the distance of the 
comet\s centre from the sun, at its enormous aphelion distance. 
Such an absurdity shows us that there is a limit of expansion 
duo to natural causes, and that if there were no radial stream 
the volmnc of a comet would be greatest when nearest the sun. 
But while the comet is shortening its distance and hastening 
to the sun in the form of a huge globular mass of diHuse light, 
it is continually encountering another force, increasing in a tar 
more rapid ratio than the law of gravitation. At great dis- 
tances from the sun, the force of the radial stream was insufil- 
cient to detach any portion of the comet's atmosphere ; pres- 
ently, however, the globular form is chatiged to an ellipsoid, 
the radial stream begins to strip thecojnct of that doubly atten- 
uated atmosphere of which wo have spoken, and the diameter 
of the comet is diminished, merely because the luminosity of the 
escaping ether is terminated at the limit of that atmosphere. 
I^Ieanwhile the mass of tlio comet has suftcred only an in- 
fmitely small diminution ; but if the perihelion distance bo 
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small, iho force may bccoino powerful cnougli to detach the 
heavier parliclca of tlic luicleus, and thus a comet may sufter in 
mass by this deuudating process. Wo regard, tliercfore, tho 
nuc!e\is of a conict to represent the mavss of the comet and iho 
coma, as atirornl rays passing througli a very attenuated cnvel- 
opo of detached particles. Tlie individual gravitating force of 
these particles to tho comet*s centre, niay be therefore considered 
as inversely as tho squares of the distances, and directly as tho 
density of tho particles; and this density will, according to 
analogical reasoning, bo as tho distances or square roots of tho 
distances ;— grant the last ratio, and the gravitating force of the 
particles composing the exterior envelope of a comet, becomes 
inversely as tlie 2.6th power of tlio distances from tho comet's 
centre.* This being tho law of tho radial stream, it follows, of 
course, that a comet*s diameter is inversely as tho force of tho 
radial stream. It must, however, bo borne in mind, that we arc 
speaking of the atomic density, and not of density by compress- 
ion ; for tliis cometary dust, whicli renders luminous the escaping 
ether of tho nucleus, must bo far too much diftuscd to merit tho 
name of an elastic iluid. May not the concentric rin^^, which 
were so conspicuous in the comet of 1811, be owing to diOer- 
ences in tho gravitating forces of such particles, sifted, as it 
were, and thus arranged, according to some ratio of tiic dis- 
tances, by tho centripulsivo force of tho electric coma, leaving 
vacant intervals, throng]^ which tho ether passed without be- 
coming luminous? This at least is the explanation given by our 
theory. Wo may, indeed, consider it possible that tho escaping 
ether, when very intense, might bo rendered luminous by pass- 
ing into tho surrounding ether, and, as it became more difi'used 
by radiation, at last become invisible. In this case, as tho law 
of radiation is as the squares of tho distances iVom tho centre 
inversely, the rays would bo )nore and more hmt at right angles, 
or apparently shortened, as the power of the radial streani'in- 
•^- With reference to tho resisting power of tlio atoms. 
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creased, and the apparent diameters of tho coma would bo dimin- 
islied fester tlian tlio ratio of the 2.ylh power of the distances. 
But whichever view wo adopt, the diameter would again in- 
crease in tlie same ratio on leaving tho sun, if wo make allow- 
ance for increase of temperature, as well as for diminution of 
density, for the ordinary distance of a comet's visibility. We, 
however, regard tho cliango of diameter, as due to both these 
nodes of action, as be.^t agreeing with tho indications aftbrded 
by their tails. 

Fron\ the preceding remarks, it resultvS that the density of tho 
particles producing tho nebulous envelope of a comet, renders 
the variations of diameter only approximate to tho law of tho 
radial stream ; a comet's own electric energy, or tho intensity 
of the escaping ether, may also modify this expression, and 
many other causes may be suggested. That tho radial stream 
is the cause, in the way wo have pointed out, is proved by tho 
positions of tho n^ajor axis of tho shoi't-period comet, making 
frequently nearly a right angle with tho radius vector of tho 
orbit in 1828. A soap bubble gently blown aside, without de- 
taching It from the pipe, will atlbrd a good illustratioji of tho 
mode, and a confumation of tho cause. Tlie angles measured 
by Struve, reckoned from tho radius vector, prolonged towards 
tho sun, are subjoined : 

November 7 . . 99^// December V , . 154^0 



November 30 . . 145 ,3 



December 14 . . 149 .4 



At this last date, the comet was getting pretty close to tho 
sun. Wiicn tho angle was greater, as on November Vth, tho 
comet appeared to make almost a right angle with tho radius 
vector ; and in this position of tho earth and comet, tho longer 
axis of the elliptical comet was directed to tho axis of tho vor- 
tex, as n)ay bo verified by experiment At tho later dates, tho 
comet was move rapidly descending, and, at the same time, tho 
axis of tho comet was getting more directed towards the earth ; 
60 that tho angle increased between this axis and tho radius 
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vector, and consequently bccan\e inoro coincident Nvith it. Wo 
have now to consider the luminous appendage of a comet, 
commonly called a tail 

The various theories liithcrto proposed to account for this 
appendage aro liable to grave objections. That it is not 
lefractcd light needs not a word of comment. Newton sup- 
poses the tail to partake of the nature of vapor, rising from 
the sun by its extreme levity, as smoke in a chimney, and 
rendered visible by the reflected light of the sun. But, how 
vapor should rise towards opposition in a vacuum, is utterly 
inexplicable. In speaking of iho greater juunbcr of comets 
near the sun than on the opposite side, lie observes: "Mine 
etiam manifcstutu est quod cceli resistentiit dcstituuntur."^' 
And again, in another place, speaking of the tail moving with 
the same velocity of the comet, lie says: "Et hinc rursus 
colligitur spatia ccelcstia vi resistendi dcstitui ; utpote in quibus 
non solum solida planetarum et cometarum corpora, sed etiam 
rarissimi candarum vapores motus suos velocissimos liberrimo 
pcragunt ac diutissimc conservant." On what ^>/*/«c//;/e, there- 
fore, Newton relied to cause the vapors to ascend, does not 
appear. Jlydrogen rises in our atmosphere because specirieally 
lighter, if there were no atmosplicro, hydrogen would not 
rise, but merely expand on all sides. But, a coihet*s tail shoots 
oA' into space in a straight lino of one hundred nuUions of 
miles, and frequently as much as ten millions of miles m a 
single day, as in the case of the comet of 18't3. Bir John 
llerschel observes, that " no rational or even plausible account 
lias yet been rendered of those immensely luminous appendages 
which they bear about with them, and which aro known as 
their tails." Yet, ho believes, and astronomers generally 
believe, that a comet shines by reflected light. Tins theory of 
reflexion is the incubus whicb clogs tlie question with such 
formidable difliculties ; for, it follows, tliat the reaccting matter 
* Prin. J>ib. Tor. Prop, xxxix., also Prop, xli. 
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must come from the comet. But, what wonderful elements 
must a comet be made of, to project themselves into space with 
such immense velocity, and in such enormous quantities as to 
exceed in volume the body from which they emanate many 
millions of times. This theory may be, therefore, safely 
rejected. 

From what we have already advanced concerning the coma 
or nebulosity of the comet, we pass by an easy path to an 
explanation of the tail. In the short-period comets, the density 
of the elementary atoms is too great to be detached in the 
gross from the nucleus, or, rather, the density of the atoms 
composing the nucleus is too great to permit the radiating 
stream of the comet carrying them to a sufficient distance to be 
detached by the radial stream of the sun. Hence, these comets 
exhibit but very little tails. "We may also conceive, that the 
continual siftings which the nucleus undergoes at each success- 
ive perihelion passage, have left but little of those lighter 
elements in comets whose mean distances are so small. Yet, 
again, if by any chance the eccentricity is increased, there are 
two causes — the density of the ether, and the heat of the sun 
— which may make a comet assume cpite an imposing appear- 
ance when apparently reduced to the comparatively passive 
state above mentioned. 

According to our theory, then, the coma of a comet is due 
to the elasticity of the ethereal medium within the nucleus, 
caused both by the diminished pressure of the external ether 
near the sun, and also by the increased temperature acting on 
the nucleus, and thus on the involved ether. The tail, on the 
contrary, is caused by the lighter particles of the comet's atten 
uated atmosphere being blown off by the electric blast of the 
radial stream of the solar vortex, in sufficient quantities to 
render its passage visible. It is not, therefore, reflected light, 
but an ethereal stream rendered luminous by this detached 
matter still held in check by the gravitating force of the sun, 
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whoso centre each pavticle still vcspecta, and endeavors to 
describe sucli an orbit as results from its own atomic density, 
and the resultant action of both the acting forces. From tho 
law of density of tho ether, the coma ouglit to be brightest and 
the radiating stream of tho comet's nucleus strongest on tho 
side of least pressure : from this cause, and tho tact that tho 
body of the comet affords a certain protection to the particles 
immediately behind it, there will bo an interval between tho 
comet and the tail less luminous, as is almost invariably ob- 
served. We thus have an explanation of the fact noticed by 
Sir John Jlerschel, *' that the structure of a comet, as seen in 
section in the direction of its length, must bo that of a hollow 
envelope of a parabolic form, enclosing near its vertex tho 
nucleus or head." We have, also, a satisfactory explanation of 
the rapid formation of the tail ; of its being wider and tainter 
at its extremity ; of its occasional curvature; and of its greater 
length after perihelion than before. Ikit, more especially may 
wo point to the explanation which this theory gives of the fact, 
that, ceteris paribuSy the long-period comets, when their perihe- 
lion distances arc small, havo tails of such exaggerated dimen- 
sions. 

A comet, whoso mean distance is considerable, is supposed 
by tho theory to bo composed 'of elements less dense, and, 
during its long sojourn at its aphelion, it may he also supposed 
that it there receives continual accessions to its volume from 
the diiluscd sifting*s of tho system, and from the scattered debris 
of other comets. On approaching the perihelion, tho ra})idity 
of the change in the density of the ether in a given time, 
depends on the eccentricity of the orbit, and so does the change 
of temperatme; so that, from both causes, both tho length of 
the tail and tho brilliancy of tho comet measurably depends 
on tho magnitude of tho period and of the eccentricity. 

If the nuclei of comets be gaseous as wo suppose, and that 
tho smallest stars arc visible through them, it is an outrage on 
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common sense, to refer tlmt Hglit, which renders a comet visible 
at noon-day, within six minutes of space of the sun itself, to the 
rellcctcd light of the sun. When a small star has been seen 
through the nucleus of a comet, without any perceptible dimi- 
nution of light, it indicates perfect transparency ; but there can 
be no rcilcction from a perfectly transparent body, and there- 
fore, a comet docs not shine by retlcctcd light. It is true that 
Arago discovered traces of polarised light in the comet of 1819, 
and also in more recent coniets, but they are mere traces, and 
Arago himself admits, that they do not permit " the conclusion 
decidedly that these stars shine only with a borrowed light" 
Bui it still does not follow that a comet (even if independent 
of reflected light) is in an incandescent state. The auroral 
light is not polarized, nor any other electric light, neither is it 
owing to a state of incandescence, yet it is luminous. The in- 
tense light of a comet at perihelion is analogous to the char- 
coal points of a galvanic battery, caused by a rapid current of 
ether from the nucleus, and assisted by the radial stream of the 
vortex. This will account for the phenomenon in all its shades 
of intensity, as well as for the absence of any perceptible phase. 
It will also account for the non-combustion of such comets as 
those of the years 1680 and 1843. Wo shall also be at no 
loss to nnderstatid, why there is no refraction when a ray of 
light from a star passes through the nebulosity of a comet; and 
if, as wo may reasonably suppose, the gaseous matter composing 
the nucleus be very attenuated, instruments are yet too imper- 
fect to determine whether these also have any refracting power. 
On this point, however, it is safest to suspend our judgment, as 
there may bo comets not belonging to our system, with even 
liquid or solid nuclei, or of matter widely dilTercnt to those 
elements composing the members of the solar system. 

In addition to what has been already advanced on this sub- 
ject of a comet*s light, wo may appeal to the well-known fact 
that the visibility of a comet is )iot reciprocally as the scpiares 
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of tho distances fiom the cartli and mn as it ought to bo, if 
sliining by reflected Jiglit. In Mr. Hijid's late work on comets, 
tho fad is stated that '' Dr. Gibers found tbat tho comet of 1 V80 
attained its greatest brightness on the 8th of November, thir- 
teen days subsequent to its discovery, whereas according to tho 
law of reflected light, it should have become gradually fainter 
from the day of its discovery; and supposing the comet self- 
luminous, tho intensity of light should have increased each day 
until November 2CtK ; yet in iho interval between the 8th and 
20th of that mouth, it grew rapidly less.'* Now this theory 
teaches, that a comet is neither self-luminous nor dependent on 
the sun, but on its distance from the axis of the vortex, and a 
certain amount of elapsed time from tho perihelion, varying 
somewhat in each particular case. Tliis fact is therefore a very 
strong argument in favor of om* theory. 

Amidst the many anomalous peculiarities of comets, it has 
been noticed that a short tail is sometimes seen at right ano-lcs 
to tho principal tail, and in a few cases pointing directly towards 
the sun. Much of this may be owing to perspective, but grant- 
ing the reality of the fact, it is still explicable on the same gen- 
eral principles. 

In speaking of the modifying causes which influence the 
weather, we mentioned the ciTect due to the position of tho sun 
with respect to tho axis of the vortex. This will be found to 
have a sensible eflect on the action of the radial stream. The 
natural direction of a comet's electric stream is towards the axis 
of the vortex, and in tho central plane of the vortex it will bo 
also towards the sun. f^ut this stream is met by the strono'cr 
radial stream from the axis, and as Mr. Hind describes it, "is 
driven hackward in two streams passing on either side of tho 
head, and ultimately blending into one to form the tail." Now, 
if the body of the sun be situated between the comet and i\m 
axis of the vortex, it will shield the comet fro)n the action of 
the radial stream, and thus a tail may really point towards the sun. 
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Tn Vi4'i a brilliant comet oxliibitcd six distinct tails spread 
out like a ian, so}>io seven day.s after its perihelion passage ; its 
distance from the sun at iho time Jiot being more than a third 
of the earth *s distance. The comet was tlien rapidly approach- 
ing the plaiic of the cchptic, and if wo make tlie calculation for 
the position of the sim, we shall find that the body of the sun 
was on the same side of the axis of the vortex as the comet, 
and that the comet was then situated at the boundaries of the 
conical space, enclosed by the radial stream in its dellcctcd pas- 
sago round the body of the sun. In this position there arc nu- 
merous cross currents of the stream, and hence the phenomenon 
in question. As this fact rests on the testimony of one indi- 
vidual, and is an occurrence never recorded before or since, 
many nvo. disposed to doubt the fjict, yet our theory explains 
even this peculiarity, and shows that there is no sieccssity for 
impugning the statement of Cheseaux. 

Another unexplained phenomenon is the corruseation of tho 
tail. It has been attempted to explode this fact also, by refer- 
ring it to conditions of our own atmosphere; and it is generally 
considered the argument of Gibers, founded on tho great length 
of the tail and the velocity of light, is suflicicnt to prove that 
these corruscations are not actually in the tail. Now, it is un- 
doubtedly true, that as light travels less than two hundred thou- 
sand miles in a second, and a comet\stail is frequently one lum- 
dred millions long, it is impossible to see an instantaneous mo- 
tion along tho whole line of the tail ; but granting that there 
are such llickerin|:>>> in the tail as are described by so many, it 
must necessarily be, that these fiickerings will bo visible. It 
would be wonderful indeed, if a series of waves passing from 
the comet to the extremity of the tail, should have their phases 
so exactly harmonizing with their respective distances as to pro- 
duce a unitbrm steady light from a light in rapid motion. Tho 
argument, therefore, proves too much, and as it is in the very 
nature of electric light thus to corruscate, as wo see frequently 
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ill tlic northern lights, wo must bo permitted still to believe that 
not only the tails, but also tho heads of comets do really cor- 
ruscato as described. 

With respect to the direction of the tail, astronomers havo 
been forced to abandon tho antiquated notion, that tho tail 
always pointed directly from tho sun; yet they still perti- 
naciously cling to the idea, that although this is not always tho 
case, the tail only deviates from this direction in the ^yhne of the 
orbit. As this is a most important question, it is necessary 
formally to protest against such a conclusion. If the earth 
should happen to bo in tho piano of tho comet's orbit and tho 
tail appears in that plane, it must of course bo in that piano 
rcalbj ; but if the earth is not in tho piano of tho comet*s 
orbit, tho tail is liot nccesmr'dy in tho same plane, whatever its 
apparent direction may indicate. It is true there is a tendency 
of every particle of the tail, moving under the restraining influ- 
ence of tho sun's attraction, to continue in tho piano of tho 
orbit; and in certain positions there is no oblique action arising 
from tho force of the radial streann to cause it to deviate from 
that plane ; yet in other positiojis of tho comet, tho action of 
the radial stream may bo oblique, forcing it out of that plane, 
and still such a direction might bo assigned to it as to make it 
cojiform. In tho comet of 1843, P. Smytho observed a forked 
tail 2o*^ long on ^farch 3d, and from the end of tho forked tail, 
and from its north side, a streamer diverged at an angle of 6^ or 
V^ to tho north. As this was contrary to tbo direction of the 
curvature, if tho tail had been curved, it could only arise from 
a portion being driven oft' by tho radial stream, or bent towards 
the plane of tho ecliptic. Tho curvature observed by others at 
a later date, was concave to i\\Qi south. Towards the middle and 
close of March, tho tail became vstraight, and with tho above ex- 
ception, might bo considered to move in tho plane of the orbit. 
Tho celebrated comet of Halley, as observed by Dr. J3esscl 
in 1835, showed thatamoroorle^s well-defnicd tuft of rays oma- 
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Dated from that part of ilio imcleus \Yhic1i was turned towards 
the sun ; and the rays being bent backward formed a part of 
the tail. The nucleus, with its emanations, presented the 
appearance of a burning rocket, the end of which was turned 
sideways hy the force of the wind. And, i^cssel conchKles : 
"Tiiat the cone of light issuing from the comet deviated con- 
siderably both to the riglit and left of the true direction of the 
sun, but that it always returned to that direction, and passed 
over to the opposite side ; so that the cone of light, and the 
body of the comet from whence it emanated, experienced a 
rotatory, or, rather, a vibrating motion in the 2ylane of the orbltP 
It is impossible that Jkssel should hero mean that this motion 
was certainly in the plane of the orbit ; for the orbit \vas then 
viewed sideways, and ho had no means of ascertaining the laet. 
His meaning must be that it was apparently in the piano of the 
orbit. If a plane bo niado to pass through the earth, the 
comet, and the sun, the tail might bo placed in any position in 
that plane, and yet appear to bo at the intersection of the two ; 
that is, in the plane of the comet^s orbit. The vibration of tho 
tail, in this case, is anotlier strong proof of tho correctness of 
our theory. To make it more intelligible, wo shall resort to a 
diagram. 

In the following diagram, tho comet*s orbit,representedby the 
dotted line, is drawn on tho piano of tho ecliptic ; it is, there- 
fore, Jiccessary to bear in mind, that it is tilted up from the lino 
of uodes S N, at an angle of Vl^ 45'. Tho position of tho 
comet, October 9th, is at G, approaching its perihelion ; that of 
the earth at the same time at T; while B represents tho sun, 
and S Q the line of equinoxes. Now, from a cause already 
explained, the tail always tends to lay behind the comet, in the 
direction indicated by the lower tail in the diagram at 1, and, 
if produced, would pass to the left of the sun, as seen from tho 
earth: the tbrce of the radial stream, however, will not allow 
this lagging of the tail, and it is straightened out by this force ; 
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but, being directed to the nxls of the vortex, and not to the 
sun, it is not really in the piano of the orbit, but is seen in the 
direction of tho upper tail depicted in the diagram at 3, and, if 
produced, would pass to the riglit of the sun, as seen from^T. 
■Now, there is an interniediato position of the tail, in wliich it 
will appear in the prolongation of the radius vector S ; this 
position is represented by tlio middle or central tail of the comet 
at 2, yet this is not in the plane of the orbit,- -it only appears 
to be, as may be readily understood by remembering that the ' 
earth at this time is under this plane, and the comet is seen at 
a considerable elevation above the plane of the ecliptic. When 
the Comeths tail becomes directed to the axis of iho vortex, or 
in the (f/pparmt position of No. 3, the comet, rapidly careering 
on it.s way to the sun, again leaves the tail behind, and again it 
is strengthened out by the radial stream oscillating about tlie 
mean position at 2, as observed by Besscl. From this, it 
appears, that there is no necessity to make confusion worse 
confounded, by resorting to polar forces, which arc about as 
intelligible as the foundations of the pillars of Atlas. 
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It may bo objected tbat the continued action of tho radial 
stream with that velocity wo havo contended for, ought to keep 
tho tail invariably directed from tho axis of tlie vortex ; but, 
wJiero there arc two forces or tendencies, as in this case, analogy 
would teach us that a certain degree of oscillation is a necessary 
result. There may, also, bo slight and transient changes in 
the direction of the radial stream. In iho hurricane there arc 
short and fitful blasts inclined to the general direction of the 
^Yind, which must arise from tho inertia of the moving mass of 
atmosphere, causing temporary condensations and rarcfractions. 
Bo this as it may, wo Jiavo assigned a cause which satisfies tho 
phenomenon, without coming into collision with a single 
pri)iciple of celestial mechanics. 

Prof. Struvo compared tho tail of this comet to a flame, or 
" ray of fire shot out from the luicleus, as from some engine of 
artillery, and driven on one side by tho wind." At the same 
time, ho saw a second emanation nearly in the opposite direc- 
tion. This last might arise from a momentary iluctuatioji in 
tho relative intensities of the electric radiation of the comet, 
and of tho radial stream, owing to the probable irregularities 
just alluded to. Such and kindred phenomena are utterly 
inexplicable, without wo adopt the theory we are advocating. 
One other feature, and we will leave the subject. 

From our explanation of tho solar spots, wo inferred tho ex- 
istence of another large planet in the system. Might not the 
same effect bo produced by a comet t Or may there not bo so 
many co)ncts, whoso great elongation, combined with even a 
moderate mass, may render H impossible to calculate the posi- 
tion of tho sun with respect vO the central axis of tho vortex,- 
always considering this last as the axis of equilibrium ? In a 
general way, wo might say that tho very number of comets in 
all directions and all distances, would tend to neutral i/ic each 
othor\s effects ; but we are not under this necessity. A comet, 
moving in a parabola, docs not belong to tho system or to tho 
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rotating vortex ; and tho periodic comets, if of gaseous elements, 
(as seems so probable,) must, from the size of their nuclei, 
wJiich tho theory considers tlio only part constituting their 
jnass, Inwc hv less mass than tho very smallest of tho asteroids, 
and consequently could liavovery little eflcct on the mechanical 
balance of tho vortex, even if elongated as far as the orbit of 
Neptune. Did wo know tho influenco of cold in limiting tho 
expansibility of the elementary gases, wo might approximately 
determine tho mass of a comet, from tho size of its nucleus ; 
but this is a problem that has never yet been solved ; and 
astronomers ought to avail themselves of every indication wliich 
promises to realize this great desideratum. Tho grand comet 
of 1656 is now probably approaching, and, from recent investi- 
gations, it appears that it will arrive at its perihelion in 1868, 
—subject to an error either way of about two years. An oppor- 
tunity may thus bo presented of determining tho mass of ono 
of tho largest comets on record, wliich may not again occur. 
This arises from the possible appulso of tho comet to tho planet 
Pallas, whoso n>ass, being so small, would more sensibly bo dis- 
turbed by such an appulso than tho earth. As the inclinations 
and ascending nodes of tho two orbits approximately coincide, 
and as Pallas will be near the comet's path, on tlio approach of 
the latter to tho sun, at the beginning of tho year 1857, should 
the comet become visible about that time, a very close appulso 
is possible. It is not unlikely, also, that if tho elements of 
Pallas were so far perfected as to aObrd reliable indications, that 
the near approach of the comet might thus be heralded in ad- 
vance, and lead to an earlier detection of its presence. Would 
it not bo a worthy contribution to science, for some ono possess- 
ing tho necessary leisure, to give an ephemeris of the planet for 
that epoch ; as a very slight change in llw Hind's elements of 
the comet, would cause an actual intersection of the two orbits 
in about heliocentric longitude 163^? Tho subsequent nodal 
passage of I^allas will take place near opposition, and bo very 
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favorably situated for determining the instant of its passage ; and, 
of all tho elements, tliis would bo more likely to bo affected than 
any otlier.'^* 

TIIK ZOmAh LIGHT. 

A phenomenon, akin to that whicli wo have just been con- 
sidering, is presented by that great cone of diAused light which 
accompanies the sun, and which in tropical climes displays a 
brilliancy seldojn witnessed in high latitudes, on accomit of its 
greater deviation from the perpendicular. Sir John llerschel 
conjectures that it may bo ** no other than the denser part of 
that medium, which, as wo have reason to believe, resists the 
motion of comets,- -loaded, perhaps, with the actual materials 
of the tails of )nillions of tlioso bodies, of which they liavo been 
stripped in their successive perihelion passages, and whicli may 
bo slowly subsiding into the sun." If these iriaterials have been 
stripped, it is duo to some force ; and the same force would 
scarcely pennit them to subside into the sun. Once stripped, 
these portions must be borno outwards, by the radial stream, to 
the outer verge of tho system. Still, there are, no doubt, denser 
particles of matter, of the average atomic density of Mercury 
and Venus, which can maintain their ground against the radial 
stream, and continue to circulate near the central plane of the 
vortex, in all that space between tho earth and i\m sun. But 

^ In making this suggestion, the Author is well awavo that Epliemer- 
ides of tlic four chief asteroids have been given annually in the Grecmvich 
Nautical Almanac; but for the object proposed they arc utterly use- 
less. Will any astronomer contend that these JOphemerides are true to 
ten seconds of are ? If not, they arc useless for the purpose suggested 
above, and the theory wants rcvisioji. And it is evident that any objec- 
tion against its practicability, founded on the nncertainty of the number 
of the asteroids themselves, as has already been urged iu answer to this 
suggestion, is an evideneo that the objector weighed the subject in tho 
scales of his imagination only. 
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if ibo '/odial light bo the denser part of that inediuiii, which 
aslronomcv.s now generally recognize as a resisting medium, liow 
happens it that it sliould bo confined to tho plane of tlie eclip- 
tic? Why should it not bo a globular atniosphero? Here, 
again, our theory steps in with a triumphant explanation ; for 
while it permit.s the accumulation of such particles around tho 
equatorial plane of the sun, it allows no rcsting-placo very fav 
removed from this plane. Tho zodial light, therefore, is not tho 
resisting medium, but the passage of tho radial stream through 
a difluso nebula of atoms, brought down the poles of tlie vortex 
by tho polar current, and held in check along tho central piano 
by gravitation. 

If these atoms partook of tho velocity of tlio ether, thoy would 
not be luminous ; but being lield back by gravitation, they aro 
opposed to tho radial stream, and hence tho light. 

i^lany stars aro also nebulous. In some cases wo see tho 
nebulosity edgewise, or along the equatorial planes of the stellar 
vortices; in others wo look down the poles, and tho nebulosities 
aro circular, and there is an endless variety in tho shape and 
intensity of this light. But tho universe seems full of motion, 
and wo aro not justified in supposing, because a star shows no 
such light, that it is without rotation. Tho parallax of the 
nearest vstar is only one second, tho whole lenticular mass of 
light which surrounds our sun would therefore only subtend an 
angle of a single second at tho nearest fixed star. Seeing its 
extreme faintness, therefore, the eftulgenco of tho star would 
render it totally invisible, provided that it coidd traverse the 
vast immensity, of intervening space, without feeling tho inilu- 
once of that extinction, which Btruvo has proved does actually 
diminish the number of visible stars. 

Corruscations and ilickerings have also boon noticed in tho 
y.odial light, and as usual, tho learned have suggested atmos- 
pheric conditions as tho cause, instead of trusting to tho evi- 
dence of their own senses. How prone is philosophy to cling 
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to that which is enveloped in the mist of inicertainty, rather 
than embrace the (oo simple indications of natnro. As if God 
had only intended her glorious to bo revealed to a favored few, 
and not to mankind at large. Blessed will be iho day when 
ail will appreciate their own powers and privileges, and no 
longer regard the oracles which emanate from a professional 
priesthood, whoso dicta have so often tended to darken the sim- 
ple counsels of trutli 1 To set the question of pulsations in tho 
zodial light, as well as in the tails of comets, at' rest, only re- 
quires previously concerted observations, in places not very 
widely apart; for it is scarcely possible, that atmospheric con- 
ditions should produce simultaneous pulsations in two distant 
places. If tho pulsations are found to be si>nultaneous, they 
are real ; if not simultaneous, they may depend on such con- 
ditions ; but from the nature of tho cause, wo should look for 
them as much in the zodial light, as in tho aurora borealis, re- 
garding the diflcrent intensities. 

There is also reason to suspect that tha northern side is al- 
ways tho brightest, both in spring and autumn. On the )t\orn- 
ing of October 4th, 1853, the light was very vivid and well 
defmed, its northerji margin grazing Hegulus and terminating 
at Mar.s, which was also to tho north of it. Now, although tho 
northern side was the brightest, tho great mass of light was to 
tho south of tho ecliptic, as far down as the cone shape was pre- 
served; but at 10^ from the horizon, a still brighter mass pro- 
truded from the cono towards the north, which was all north 
of tho ecliptic, and of an irregular form, extending along tho 
liorizon. The time was 4 A. M., and consequently was uot due 
to any crepuscular light. An explanation of the general foct 
of the brightest light being alvmys on the iiorth side, is given 
in the present section, in connection with another phenomenon. 
If, as some suppose, tho light docs not reach to the sun, tho 
aunulus inust at least fill all the space between Venus and tho 
earth, but it is tar jnore in accordance with facts as well as with 

10 
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oiiv theory, to supposo it increases in doisity to tho body of 
tlio sun. 

Observations made at the observatory of ihQ 33ritish Associ- 
ation, detected, in 1850, sudden brightcnings of the light, 
altogetlicr dilYerent from pulsations. Tho theory would refer 
these to that fitful irregularity in tho inomentary intensity of tho 
radial stream, which gives the flickering and tremulous motion 
to comets* tails. But, the steady variations in the intensity of 
this light must be duo to other causes. Tho longitude of iho 
sun will hero come in as a modifying cause; for the obstruction 
caused by tho body of tho sun, when displaced from tho axis 
of the vortex, inust necessarily exercise an inlluenco on the 
force and direction of tho radial stream. A sudden inrtux of 
cometary matter down tho poles of the vortex, in more than 
usual quantities, will also tend to brighten and enlarge tho 
xodial light; and, in this lavSt cause, we have an explanation not 
only of ancient obscurations of tho solar liglit, but, also, of 
those phosphorescent mists, such as occurred in 1V43 and 
1831, rendering moonless nights so light that the smallest 
print could be read at midnight. 

In total eclipses of the sun, tho denser portion of tho zodial 
light is visible as a brilliant corona ; but, on such occasions, tho 
brightest stars only are to bo seeii, and, consequently, tho fainter 
portions of the light must be invisible. Hind mentions as 
many as ten stars visible in the total eclipse of 1842. Accord- 
ing to tho same authority, tho color of tho corona was liko 
tarnished silver, and rays of liglit diverged in every direction, 
and appeared shining through iha light of the corona in the 
total eclipse of 1851. In this year on the day of the eclipse 
{J\\]y 28th), tho longitude of tho sun was about 340^, and, 
therefore, tho body of the sun obstructed the radial stream as- 
seen from tho earth on the right side; but, in 1842, tho longi- 
tude of tho sun was, according to our table, about 116**, tho 
sun's centre then being 700,000 miles from the axis of tho 
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vortex, and on the opposite side with respect to the earth ; the 
position was, therefore, not so favorable for the appearance of 
these rays wliich, in many cases, have given tlie appearance of 
a wliirling motion to the corojia. 

At this date, July '/th, 1842, the corona, according to Prof. 
Airy, ** possibly liad a somewhat radial appearance, but not 
snfllciently inarkcd to interfere with tlie general annular struc- 
ture. j\fr. 3^aily, on the contrary, says, the corona had the 
appearance of brilliant rays ; and, at Milan, long jets of light 
were particularly iioticed. 'Ihere can bo ]io doubt but that 
the passage of the radial stream past the outer margin of the 
moon must also give rise to the same phenonrcna as when 
passing the sun, and in this we have an explanation of the 
foct, that, previous to the moment of first contact, an appear- 
ance resembling a faintly-illuminated limb of the moon, lias 
been perceived neav the body of the sun ;- as well as of those 
Hashes of light which have been observed in the lunar disc as 
the eclipse advances. One important fact, worthy of note, is, 
that these luminous streaks are more nearly parallel than is due 
to a radiation from the centre. These streaks have, also, been 
seen bent at riglit angles at the middle of their height, as a 
flame is by means of a blowpipe, precisely analogous to comet- 
ary rays being driven backwards to form the tail, as already 
described, thus indicating a common origin. If the moon had 
an atmosphere, we should, no doubt, see a greater display ; but, 
having no rotating vortex to protect her from the radial stream, 
her atmosphere must have been long since stripped ofi', leaving 
her exposed to the withering winter blast of the great stream 
of the solar vortex. Jn this connection, we )nay also allude to 
the appearance of the moon when totally eclipsed. Instead of 
disappearing at these times, she sometimes shines bright enough 
to reveal her smallest spots. This has been generally referred 
to the refraction of the carth*s atmosphere bending inwards the 
solar rays. May it not bo owing to the brilliancy of the solav 
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corona, which, in 1842, was described as so intense that the 
cyo was scavcciy able to support it? This is a far more palpable 
cause for the production of this phenomenon, but of which 
astronomers cannot avail themselves, as long as they are uncer- 
tain of the origin of this corona. 

SHOOTING STARS. 

TJie continual influx of cosmical matter into the heart of tho 
vortex in ever-varying quantities, and speedily dispersed along 
the central plane, according to its density, must necessarily 
give rise to another pheno)nenon to wJiich wo have not yet 
alluded. Scarcely a night passes without exhibiting this 
phenomena in some degree, and it is generally supposed that 
tho liourly average of shooting stars is from five to ten, taking 
tho whole year round. Tho juatter composing these meteors 
wo regard as identical with that mass of diffused atoms which 
forms a stratum conforming to tho central plane of the vortex, 
and whoso partial resistance to tho radial stream occasions that 
hnninosity which wo call tho zodial light. These atoms may 
coalesce into spherical aggregations, either as elastic gas, or as 
planetary dust, and, passing outward on the radial stream, will 
occasionally beconre involved in tho vortex of our own globe ; 
and being diawji inwards by the polar current, and acted on 
by the earth*s gravity, be impelled with great velocity through 
tho rarefied air of the upper atmosphere. That meteors aro 
more abundant about tho time of meridian passage of a vortex 
(or, perhaps, more correctly speaking, from six to twelve hours 
afterwards, when the current of restoration penetrates tho 
atmosphere), well accords with tho author*s observations. It is 
about this time that high winds may bo looked for, according 
to the theory; and it has over been a popular opinion, that 
thcao meteors aro a sign of windy weather. Even in Virgil's 
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time, the saino belief prevailed, as a passage in his Oeorgics 
would sccin to indicate. 

" Sapc eliain stellas, vcnto impcjulcntc, videbis 
Fit'ceipite^s coilo labi ; noctisqucper lunbrani 
Flaiiiniarum longos a tergo nlbescerc tractus ;" 

Virgil was a close observer of nature, and commences a storm 
with the wind at south, " Quo signo cadercnt Austvi ;" just as 
wo liavo represented the usual course when these vortices pass 
near the observer's latitude. It is also a well-known fact, that after 
a display of meteors, (and we are now speaking of ordinary 
displays, and not of tho great showers,) the temperature falls 
considerably. It is not uncommon also, that meteors arc more 
abundant during an auroral display, as they ought to bo by tho 
theoiy. Wo nnist, however, exempt from this influence those 
solid meteors which sometimes come into collision with the 
earth, and afterwards grace the cabinets of the curious. These 
bodies may be couvsidcrcd microscopic planets, nxoving in stated 
orbits with planetary velocity, and bear strongly on tho oxplosivo 
theory of Olbers, as fully detailed by Bir .David Brewster. 

It is a very remarkable fact, fust noticed by Olbers, that no 
fossil meteoric stones have yet been discovered. If this fact be 
coupled with tho hypothesis advanced by Olbers, in reference to 
the origin of the asteroidal group, we should have to date that 
tremendous catastrophe since the deposition of our tertiary for- 
mations, and therefore it might possibly be subsequent to iho 
introductioii of the present race into the world. ^lay not some 
of the legendary myths of the ancient world as mystified by the 
Greeks, have for a foundation the disappearance of a former 
great planet from the system ? The idea of iho existence of 
seven planets is one of the oldest iccords of antiquity ; but tho 
earth of course would not bo counted one, and therefore in after 
times, the s\n\ was included to make up tho number ; just as 
the signs of the '/odiac have been explained in accordance with 
tho seasons of for later times than we cm\ possibly assign for 
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the invention of this division of the Iicavcns. Let tlioso wlio 
have the leisure, tiy Jiow far the contraction and dilation of the 
asteroidal orbit.s, to sonic average mean distance, will restore 
them to a common intersection or node, as the point of di- 
vergence of tliodilVercnt fragments. The question is interesting 
in n>any of its aspects, and may yet be satisfactorily answered. 

The composition of aerolites may also betaken as indications 
of (ho common origin and elementary texture of the planets, 
wliother they are independently formed or liavo orighially per- 
tained to a former planet; for no hypothesis of tcHuric or sc- 
Icnic origin yet advanced, can stand against the weight of evi- 
dence against it. Their fragmentary character ratlier favors the 
views of Sir David }3rewster, and when wo consider that they 
Iiavc been revolving for thousands of years with planetary ve- 
locity, and in very eccentric orbits, through the ether of space, 
continually scathed by the electric blast of the radial stream, 
their rounded angles, and black glossy crust of an apparently 
fused envelope, may be accounted for, >yithout dilliculty, from 
the non-vitrified appearance of the interior. The composition 
of aorolites as far as known, embrace nearly one-third of all 
known simple substances according to 3 lumboldt, and are as fol- 
lows : iron, nickel, cobalt, manganese, chromium, copper, ar- 
senic, yJnc, potash, soda, sulphur, phosphorus, and carbon. 

The theory we have thus given of the common occurrence of 
shooting stars, will render a satisfactory general account of their 
sporadic appearance ; but there are other phenomena of greater 
interest, viz. : the occasional iccurrence of swarms of such me- 
teors, which i\dy all numerical estimates, being more like a 
fiery rain than anything they can be compared to. The most 
interesting feature of this phenomena, is the (q)pa.reni peri- 
odicity of their return. In the following table we liavc set 
down the most remarkable epochs mentioned by Humboldt, 
(and )io man has devoted more attention to the subject,) as 
worthy of notice : 
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About April ........ 22 to 25 

« July ........ IV to 26 

« August ....... 9 to 11 

« November . . . . . . 12 to 14 

» November ...... 27 to 29 

*' .December 6 to 12 

Iksidcs these, ho montioiiJi two showers, from Arabian au- 
tlioiity, in October ; cue in October, observed in Bohemia ; oiio 
observed by hiniself, in the 'l^acific, on March 16 ; one Febru- 
ary 4, just preceding the terrible earthquake of Kiobamba, in 
179V. The ChinCxSC annals also contain niany >showers of starts, 
before the present era commenced. Some were in IMarch, moro 
in July, and others in dillerent months. How, then, in view 
of these numerous dates, can we attach so much importance to 
the periodicity of those showers ? The great shower of 1833, in 
the United States, on the i2th and 13th of Novonbcr, brought 
to mind the great shower at Oumana, observed by Humboldt 
a!ul l^onpland just thirty-three yeans before, to a day : and it 
must be confessed that more tluui ordinary displays have been 
seen on this date. Yet, on the strength of this, every meteoric 
shower is supposed to be periodical, and has resulted in a theory 
\vhich becomes moro complicated as the phenomenon is moro 
observed, and can never lead to any useful and practical results. 
To cite the numerous instances of discrepant results, ^yould only 
encumber this brief notice with fiicts neither interesting to the 
general reader, nor convincing to those who liold a cojUrary 
opinion. The author of these pages has watched for many 
years, and, in view of all the facts, has concluded that the doc- 
trine of periodicity (as licld by present meteorologists) is not 
tenable. The celebrated August shower foiled, also, this year^ 
at least in this place, as for four hours each night, on the 9th, 
10th, and lltli, there were fewer bright meteors than at the 
close of July. 

Professor Olmsledj who has paid considerable attention to tho 
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subject, lias indeed altonptcd to connect the groat November 
sbower witli the zodial Vight^ which last Jio consideVvS a nebulous 
body, of an elongated form, wJioso external portions, at tliis 
time of the year, lie across the carth*s path. (See Billinian's 
Journal for 183'/, vol. xxxiii. No. 2, p. 392.) 3 to even gives 
its periods, (about six months,) tlio aphelion of the orbit being 
near tlio earth's orbit, and iho perihelion within ]SIcrcury*s. In 
tins way lie attempts to explain both phenomena ; but as the 
/.odial light is seen unchanged all the year round in tropical 
latitudes, it is not the kind of body supposed by Olmsted, and 
the theory adds nothing to our knowledge. Others have im- 
agincd lings of nebulous matter, in which all the separate parts 
are moving in the same orbit around the sur), with a retrograde 
motion, and this, with some jnodifications, is the current theory 
of the day. The principal arguments rested on, for Urn support 
of this view, arc derived from the great shower of 1833, in 
which a common radiant point was observed, and confu-mcd 
subsequently by the radiant of other years, in the same month 
of November. As this point is almost tangential to the earth^s 
orbit at this season, the eartli moeis the nebulous ring movino- 
in the contrary direction, and thus confers on these meteoi^ the 
necessary velocity that is thought to bo denianded by observa- 
tion. 

Now, our theory gives a totally difterent explanation of the 
phenomenon. Wo contend that a retrograde motioii of such a 
nebulous mass, is subversive of our whole theory ; and wo must 
bo permitted to examine certain points, hitherto disregarded by 
those entertaining antagonist views. It is supposed that the 
meteors in 1833 fell for eight or nine hours. The orbital veloc- 
ity of the earth is more than 1,000 miles per minute, and the 
orbital velocity of the nebulous zone inust liavo had a similar 
velocity. During iho nine horns of meteoric display, therefore, 
the earth traversed 600,000 miles of her orbit, whiclrwould give 
1,000,000 n)iles for the depth of tlio licbulous stratum. But if 
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of such vast extent, how liappened it that tho only part of tho 
earth m wliich these wore visible in great density, was the 
United States, or a space embraced between tho latitudes of 60^ 
and 20^ north, and tlio longitudes 60^ and 100^ west, (and 
these are tho widest liniitvS,) comprising only .j\ of the surface 
of tho globe ? To a calm inquirer, this difllculty seems insuv- 
mountable. TJio author was then in tho Mediterranean, on 
deck the greatest part of the night,- -the weather fnio, and 
notliing unusual visible in the heavens ; from other sources lie 
has also derived similar information* Yet, were the earth then 
passing through a stratum of meteors 1,000,000 miles in ex- 
tent, it is utterly inconceivable that other portions of tho earth 
escaped. ^luch stress is also laid on the fact that these meteors 
in 1833, passed from east to west generally, as they ought to do, 
if tangential to tho earth in her orbit ; but on the same phe- 
nomenon occurring in lYOO, when tlio earth was in precisely tho 
same part of her orbit, Humboldt says distinctly, " the directio)\ 
(of the meteors) was very regular from north to south." How 
could this possibly happen, and at tho same time bo moving 
tangentially to the orbit I 

There is also another ftxct of importance not duly weighed in 
forming such a theory. In 1833 tho meteors evidently dillered 
in velocity ; one class, consisting of hnninous points, passed liko 
a shower of fu'C with great velocity to tho westward, another 
class were like largo fn-c-balls with hnninous trains moving with 
less lapidity, while a third class consisted of nebulous patches 
winch remained stationary for a long time, and frequently 
emitting laigo streams of light. These last, at least, do not de- 
port themselves as planetary bodies moving 2,000 miles per 
minute. But the fact still remains, that unusual displays have 
occurred about the 12th and 14th of November ; and also as a 
general thing when there are no unusual displays, tho meteors 
are more abundant about this time. Let us try if wo can recon- 
cile these facts with tho theory of vortices. 
10^ 
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Wo Nvill first confine our remarks to tlie increased number 
of meteors about November 12th and Mtli. The cosmical 
matter composing the zodial liglit, or at least tlic lighter parts 
of it, is continually driven outwards by the radial stream, just 
as the matter of a comet's tail is stripped from tlio nucleus. 
Tin's matter becomes involved in the terral vortex by descend- 
ing the poles, and is again passed out along the equatorial 
plane. The form of tlio y.odial light, as seen edgewise, gives a 
lenticular form for tlio stratum of planetary particles composing 
\U and its central plane has been considered as coinciding with 
the piano of iho sun's equator. At the orbit of the earth, this 
lenticular space is narrowed to a very thin stratum, but un- 
doubtedly reaches beyond the earth^s orbit with a rapidly 
diminishing density. As the axis of the sun is inclined about 
'r to the ecliptic, and the ascending node is in the 20th degree 
of Gemini, the earth can only pass through the plane of the 
sun's equator about the 12th of ])eccmber and the 12th of 
June. If, therefore, the central plane of the vortex coincides 
^vith the plane of the sun's equator, meteors ought to be more 
numerous about the dates above mentioned. But the observed 
times are on November 12th and 13th. Now, from actual 
measurements, a computation has been made by U. Jlouzeau, 
that the elements of the zodial light are jnaterially dilYerent 
from those of the sun's equator, lie fixes tho node of the light 
(according to ^Ir. Hind) in 2*^ heliocentric longitude, subject to 
an uncertainty of 12^ or 13^, and it.s inclination to the piano 
of the ecliptic, 3"^ 35', subject to an uncertainty of about 2"*. 
The truth is, astronomers have argued the coincidence of the 
two planes from considerations connecting the zodial light with 
the sun's equator, as if it were a solar atmosphere ; but such 
an atmosphere is impossible, and it is high time such measures 
should be taken as will lead to so)ne certain conclusion. If in 
the present state of the question, we were to take the mean, wo 
should find the node in about longitude 40*^, which is the posi- 
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lion of tlio earth on Novenibcv 2d. But in the absence of 
measurements, wo will assume, for the sake of argument, that 
tlie ascending node of the central plane of the vortex was, in 
1833, in 50"^ lieliocentric longitude, and consequently the earth 
was passing through the meteoiic stratum or central piano of 
the zodial light, on the night of November 12th. The opposite 
period of the year is ^Cay 12th' -a date, it is true, on wliich no 
great shower of stars is recorded, bnt sporadic meteors are very 
plentiful at that time, and what is more important to observe 
is, that the 11th, 12th, and 13th of IMay, are the three noted 
cold days wliich we have before mentioned. Thus truly indi- 
cating that the earth is then in or near the central plane of the 
vortex along which the radial stream is at its maximum of 
power at any given distance from the axis. 

But the question occurs, docs the node of this plane remain 
stationary, and is there no variation of the inclination of the 
axis of the solar vortex? Wo have found from observation, 
that the axis of the terral vortex is continually oscillating about 
a mean position by the action of the moon; and reasoning 
from this analogy, and the constant tendency of a material 
vortex to preserve a dynan)ical balance, the same tendency must 
obtain in the solar vortex nnder the action of the great planets, 
wliose orbits do not coincide with the central plane of the vor- 
tex. Tiie ascending node of Jupiter's orbit is in longitude 98^, 
Saturn's 112^, Uranus' 72% Neptune's 131^ ; so that this plane 
does not correspond with the plane of greatest inertia discovered 
by La Place, and from the non-coincidence of these planes with 
the central plane of the vortex, must produce the san^e oscil- 
lation in the axis of the solar vortex, as the moon docs in the 
terral vortex, but to what amount, observatio)\ can alone deter- 
jnine. Jupiter and Saturn will of course exert the greatest 
influence, and when these two planets are in conjunction, the 
ascending node of the central plane of the vortex will vary in 
longitude perliaps sufticiently to bring the meteoric maximum 
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at the ascemling node into October on the ono hand, and to tho 
close of November on tho other, and at iho do.scending node to 
April 25th on tho ono hand, and tlio close of May on the otlicr. 
Tjio great showers of stai^ whicli liavo been recorded, nnist 
be therefore cojisidered as an accidental exaggeration of a per- 
ennial phenomenon, attaining its maxiniuin when tho earth 
passes tinough tlio central plane of tho vortex, whoso ascending 
node in 1833 wo will snppose was in longitude 60^, This 
theory will therefore account for those great showers wliich 
have occiurcd about tho 24th of April, as well as those occur- 
ring in October and November; for it is fax more consonant to 
all analogy, to suppose the influx of planetary atoms into the 
solar vortex to bo in irregular, than in regular quantities. Yet, 
whether in the ono case or in tho other, tho matter will pass 
along tho central plane of tho vortex, either diOusely scattered 
or in denser clouds, and will bo encountered by the earth when 
near tho nodes more frequently than at other times. The phe- 
nomenon of 1833, may then be attributed to the earth encoun- 
tering an miformed comet on the 12th of November: but \vo 
must reflect, that the medium of tho vortex is also in motion, 
and tho comctary matter drifting along with it ; and that this 
jnotion corresponds with tho earth's motion. By becoming in- 
volved in the terral vortex, it will in a measure be carried along 
with the earth in her orbit as a temporary occupant of tho 
terral vortex. But wo arc here met with the objection that tho 
radiant being nearly stationary among-st tho stars, demonstrated 
conclusively, that tho source of these meteors did not partake 
of the earth*s motion. There is no difliculty in tliis. "We sup- 
pose as a general thing, that the meteors descended to the sur- 
face of our atmosphere down the axis of the vortex (at- least in 
the greatest numbers), and tho geocentric longitude of this axis 
was nearly tho same during the whole time of the display. We 
say nearly, for tho motion of the moon in her orbit in nine 
hoiu's, would change the longitude of the axis three or four do- 
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grecs, and this is about tlio change in tlio position of tho ra- 
diant noted at tlie time. Tins objection, tliercfore, falls to tho 
ground ; for tho axis of tho vortex, although carried along with 
the earth in lier orbit, was imaiTected by the earth's rotation, 
and would therefore appear nearly as stationary in the Jieavens 
as Gannna Lconis. But it is again urged, that the moon was 
near conjunction with tlic sun, and consequently the central 
vortex was on tho opposite side of the globe. This is true; but 
the outer vortex must have been near the meridian about three 
houi"s after midnight, or about tho time when the radiant was 
vertical and tho display tho greatest. AYhen tho axis was to 
tho eastward, tho stars would shoot westward, wdien on tho 
meridian, they would pass in all directions, but principally to 
tho south, on account of tho inclination of tho axis of tho vor- 
tex ; but this would only bo true for places situated to the 
southward of tho central latitude. 3)uring tho great shower of 
stars seen by Ilumboldt, in Cumana, tho direction was to tho 
south uniformly. Now, tho latitude of Cumana is above 10^ 
north, yet still too low for the general limits of tho vortices ; 
but from the same inclination of tho axis (tVom SO"* to 30^ to 
tho surf\\ce), the meteors would pass far south of the limit, and 
might even reach to tho equator. Tho latitude of tho outer 
vortex ascending on November 12th, must have been near tho 
line of greatest display, from tho position of tho moon at tho 
time. Wo thus see why the phenomenon was lin>itcd to so 
.small a fraction of the earth's surface; why these meteors 
should bo intermingled with nebulous patches stationary in tho 
heavens for an hour together, and why, notwithstanding these 
facts, they were independent of the earth's rotation. 

Wo have yet another objection to answer, vii^. : the planetary 
velocity of some of these bodies. Let us be understood. Tho 
velocity of a solid aerolite is duo to gravitation, and is planetary, 
on tho other hand, voluminous collections of cometary dust 
united by accident, and remaining so by mere inertia, arc borno 
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passively on the ctlicvcal currents with eUciric velocity, and 
probably never penetrate far, even into the attenuated atmos- 
phere, wliicli may bo supposed (from tlio facts connected with 
the aurora) to extend far above the denser stratum which re- 
fracts and rc{lcc(s Hght, and from which the assigned limits of 
our atmosphere have been derived. 

It is generally considered that sporadic meteors are more 
numerous in tlio summer and autumn than in the winter and 
spring, and wc have, likewise, in the tenth of August, a date 
which corresponds to many great displays and meteoric slmwers, 
both in recent and remote times. This would seem to vitiate 
our theory ; for we cannot suppose that there arc two central 
planes in iha, vortex intersecting the ecliptic in longitude 320^ 
and 50^. We jnust remember, however, that as these great 
displays are accidental, and as the stratum composing the zodial 
light is manifestly of vsuflicient thickness to envelope the wJiolo 
orbit of the earth, that it does not necessarily follow that the 
dense portions to which meteoric showers are due, should be 
always confined to the central plane of the vortex. And, 
besides, we have similar displays recorded in other months, 
which invalidates the theory of a regularly-recurring phenom- 
enon. We shall, therefore, only aim at explaining wliy meteors 
are generally more abundant in summer and autumn than in 
the opposite seasons. 

The axis of the solar vortex, considered as cylindrical, must 
bo admitted to run out to a great depth on eithei' side from the 
sun, and reach far into that unoccupied space intervening 
between our system and the nearest fixed stars, and from these 
opposite points the solar vortex is supplied with that stream of 
ether which passes down either polo to restore a partial 
equilibriu)n in the density of the ether of the vortex, rarefied 
by centrifugal force. A^ certain po)tions of the heavens arc 
crowded with stars, and other parts comparatively vacant, wo 
may expect a similar inequality in the distribution of that 
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conictic (luBt, which causes a certain amount of extinction in 
the liglit of the stars, and, therefore, seeing that the two 
extremities of iho axis of the solar vortex are so widely sepa- 
rated, it would not he wonderful if difterent quantities of such 
matter were hrouglit down into the vortex from tlieso extrem- 
ities. 

Vrom recent observations made by H. R. 13irt, at tlic observ- 
atory of the liritish Association, it would appear tliat the 
brightest portion of the zodial light is always nortli of the 
ecliptic. Others have also remarked the san^e, and if we couple 
this fact with the suggestion just ma'de, we are justified in sus- 
pecting that a greater quantity of cometic dust comes down 
the northern pole of the vortex than down the southern. This 
matter, in passing outward, docs not, of course, innficdiately 
attain to the central plane of the vortex, but is jnoro thickly 
distributed along a plane parallel to this plane. And the same 
will be observed by that matter coming down the southern 
pole ; it will be, in a certain degree, retained in a plane south 
of the central plane, but still parallel with it. This would 
account for the greater brightness of the northern side of tho 
zodial light. It would, also, account for the greater frequency 
of meteors in summer and autumn than in the opposite seasons 
From May to November tho earth is above the central plane of 
the vortex, and, consequently, on the northern side ; but after 
passing the node in November, she is on the under or southern 
side, and the meteors arc loss frequent. "With this general 
explanation we shall close. If what wo have advanced bo an 
approximation to the truth, the theory itself aflbrds ample 
indications of what observations are requisite to prove or dis- 
prove it ; and, on this account, a theory is of great benefit, as 
suggestive of many questions and combinations of facts wliich 
otherwise might never be thought of. 

Wo have thus taken a cursory glance at the prominent 
physical phenomena of the world, and attempted to link them 
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together in the bonds of ono all-pervading principle. Wo have 
fearlessly taken a new path, and claim originality for tlio whole, 
disclaiming all intention of retailing sccond-liand wares, or of 
compiling an ingenious theory from Jieterogencous scraps. If 
it bo true, or if it bo partially true, let thoso professionally 
engaged in such pursuits enter tho wide field of investigation 
wo have discovered for then\ ; for if tho whole theory be true, 
it o)ily shows in a clearer light that tho great work which has 
been fancied so near completion is scarcely yet begun ; while 
tho prospect of an ultimate and final completion of the temple 
which so ma!iy y.ealous votaries arc erecting, is rendered mourn- 
fully hopeless by the contemplation of what yet remains to bo 
performed. 
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Til 10 POL AH IGE, 



Wk slunll conclude these pages by again referring to our 
theory of the wcatlier, in connection with an event which every 
friend of humanity and every lover of natural science is bound 
deeply to deplore. 

Fio)n the present position of the lunar nodes and apogee, the 
vortices of our earth do not ascend into very higli latitudes. 
Now, according to tlie principles laid down, the frecpiency of 
storms tends to lower the temperature in the warm regions of 
the earth, and to elevate it in the polar regions. Let \is sup- 
pose the northern limit of the vortices to bo in latitude 10,^ 
There will be, in this case, a greater prevalence of northerly 
winds vjitkin this circle of latitude, to supply the drain to tbo 
southward, and the back currents by passing above will de- 
scend at the pole, partaking of the temperature duo to that ele- 
vation. Tbe character of tlio arctic seasons may therefore bo 
considered as partly dependent on the average direction of the 
wind. Suppose again, the extreme limits of the vortices to bo 
about latitude 80^, the relative areas of the two circles are as 
4 to 1 ; so tbat in this last case the exclusive range of the 
northerly winds is limited to one-fourth of the first area. South of 
80^ the wind will frequently come from the south, and by mixing 
with the local atmosphere of that latitude, will tend to an\elio- 
rate the small area to the northward. And the greater atmos- 
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plicric commotion when confined to such a small circle of lati- 
tude, must assist materially to break up the polar ice ; wliicli 
Nvould tend still more to equalize the tonpcrature. 

By referring to our table, wo see that the mean conjunction 
of tlic pole of the lunar orbit and the moon*s apogee, was in lon- 
gitude 128"^ on April 10, 1846, and let it bo remembered that 
wJicn the conjunction takes place dwa south or in longitude 
270^, tlio vortices attain their greatest latitude north. When, 
on the contrary, the conjunction takes place due north or in lon- 
gitude 90"^,* the northern limits of the vortices arc then in the 
lowest latitude possible. 

Sir John Franklin sailed in May 1815, and was certainly at 
the entrance of Wellington sound, near latitude 76*^, April 3d, 
1846, as the dates on the graves testify. That season, according 
to the theory, was a cold one ; for the vortices could not reach 
so far to the northward in that year, and consequently there 
^yere no storms, properly speaking. It would probably be late 
in the summer of 1846, before the expedition was liberated, 
and as the prevailing winds would bo from the northward, ho 
would have little choice, but to stand to the westward if the 
state of the ice permitted. In his instructions he was to use 
every cilbrt to penetrate to the southward and westward of 
Cape Walker, and he probably cojiforn^cd to them under the 
circiunstanccs, and passed the winter in the ice, in tbat neigh - 
borliood. And in 184Y we do not anticipate, from the theory, 
tliat he would make much progress westward. 

In 1848, Sir James Hoss was sent out with the first relief- 
ship; but was not able to reach the entrance of Wellington 
channel because of compact ice from there to Leopold Island. 

This was about the beginning of September -a time when the 

northern channels are usually the most open. On the 11th, 
they ran the ships into Port Leopold, and the next day the ice 

* The reader will of course understand these as celestial longitudes, 
and the latitudes as terrestrial. 
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sliut thcni ill for the winter. From tlio character of the season, 
wo may infer that if Franklin did not enter Wellington channel 
in le-i'/, as is most probable, neither did )ic in 1848. Perhaps 
}io was not able to get his ships far to tlio westward, as wo infer 
fiom the theory. Still, as the time was not very protracted, he 
would wait patiently another season and liusband his resources. 

In 1849, Sir James Hoss cut his ships clear of the ice Au- 
gust 28th, and crossed over to Wellington cliannel, where ho 
found the land-ice still fost, showing that this season was also a 
bad one in accordance with the theory. On the 1st of Sep- 
tember ho met the fust gale of wind, at which time the Inner 
Vorte:c was at its extreme north latitude, and rapidly extending 
its limits by the motion of the perigee. 

This vortex describes a smaller orbit than either the central 
or the outer vortex, and consequently reaches into higher lati- 
tudes. J3ut the time was badly chosen, as the whole series of 
years since Franklin left has been unfavorable for the early rup- 
ture of the ice. Sir James Koss having been drifted out of 
Jyancaster soimd by the gale, fmally bore up for }<]ngland to- 
wards the close of September 1849. 

The same year, the North Star with additional supplies was 
working up }5allin\s bay \ but on account of the unusual quan- 
tities of ice, and the frosts " which glued the lloes together," she 
was unable to force a passage through the middle ice, and win- 
tered on the east side of l^aflin's bay, in latitude ^/6^ 33'- -her 
thermometer jnarking 64^ below zero, as the coldest of the win- 
ter. In 1850, the perigee of the moon attained its northern 
limit, but the position of the node was bad ; still this year and 
1851, were the best of the series. The North Star succeeded 
in getting out of the ice on the 1st of August a very early 
date for that high latitude - -and on i\\Q, 8th had crossed over to 
Possession bay ; but being prevented by the land-ice, she boio 
up for Pond bay and there landed the provisions. The same 
year (1850) several vessels entered Lancaster sound. Sir John 
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Koss also reached Mclvillo Island ; from which it is evident that 
this season was far better tlian any preceding. According to 
Captain Penny, this year a iloo of ice at least two years old, 
filled Wellington strait; but was diminished in breadth at a 
subsequent visit. Ho also saw a boundless open sea from the 
vjesteni entrance of AYellington strait; but of course the ships 
could not reach it, for the floo before mentioned. Following 
the indications of iho theory, wc consider it almost certain that 
Franklin went to (he westward and not through Wellington 
channel; that ho made but slow progress until 1850, when 
finding the sea more open to the northward, and attributing it 
more to local influences than to any change in the scaso)i, ho 
considered it a better course to extricate the expedition, by pxish- 
ing on towards Behring\s straits than to attempt the fiozen 
channels he had already passed through. But the seasons 
again getting worse after 1850, ho was again arrested in the 
polar basin by the ice and islands oft' tho northern coast of 
An\erica. 

Regarding iho old and now continents as in reality a con- 
nected body of land, with a polar depression, wo may expect 
that the great range of American mountains is continued i)i a 
straight line, from the mouth of the McKenzie river, obliquely 
across the Polar sea, and connects with the Ural; and that 
along the axis of the chain, protuberant masses will emerge 
above the sea level, constituting an archipelago of islands, from 
Nova Zcmbla to the McKen?:lo ; and that these islands, causing 
an accumulation of ice, and arresting its general tendeitcy to the 
southward, is the barrier which Sir John Pranldin was finally 
stopped by, in a situation where he could ncitlier advance nor 
return. With the map before us, and the data aftbrdcd by 
former voyages, and guided by these theoretical views, respect 
ing the prevailing direction of the winds and iho character of 
the seasons, wo should locate Sir John Franklin near latitude 
80^, and longitude 145^, in 1851 ; and as the seasons woul(J 
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afterw<ir(ls beconio more severe, we may consider tliat he has mot 
been since able to change liis locality, and dare not desert his 
ships. 

No mere stranger can feel a deeper interest than the author, 
in view of the hard fortunes of these liardy explorers, and ho 
would not lightly advance such opinions, did ho not suppose 
they were in some degree reliable. In 1832, he liimself crossed 
the Atlantic, for the purpose of oflcring himself to the Geo- 
graphical Society of London, intending to be landed as far north- 
ward as possible, with a single companion,'"^' from wliich point 
he purposed to follow the coast line on foot, with cautious dis- 
cretion as to seasons, confident that, with arms and ammunition, 
he could support himself for many years. It has always been a 
grave error in all these northern land expeditions, that they 
have been too unwieldy, too much encutnbcrcd with the com- 
forts and luxuries of civilization at the outvsct, and too much 
loaded with a philosophical paraphernalia, for a pioneering sur- 
vey,-~-and cherishing too fondly the idea Ihat the wide sliores 
of the Arctic sea could be explored ii\ a single scasoji. Had the 
British government CvStablished a few posts in the Arctic regions 
in the beginningv -one, for instance, in Lancaster sound, another 
in 33chring's Straits, and a third near the iuouth of the Cop- 
permine, volunteers of suflicient scientillc attainments niiglit 
have been procured, to banish themselves to these inhospitable 
regions for a term of years, if assured of triennial supplies ; and 
in this way, by summer boat-parties and winter expeditions, 
over land or ice, the explorations could have been gradually ex- 
tended, and a greater knowledge of the polar regions might 
have been acquired, with an immense saving both of lite and 
money. In 1832 the author\s plan was deranged, by fnuling 
that Captain l^ack was about setting out in quest of Hoss, who 
had then been some four years absent. This ofllcer had all his 
party engaged when the author waited upon him in Liverpool, 
* Mr. William McDonald, of Canada. 
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and no notice was taken of a modified plan wlucli ho forwarded 
to the Boeiety at hk suggCxStlon. It \vas therefore abandoned. 

Tlie above fact is alhided to, in order to sliow tlie autiior*s 
sincerity in expressing Jiis belief that, ^vith a previous prepara- 
tion of nn'nd and body for a sojourn in those frigid clinics, a 
sufiicient subsistence may bo derived from the country itself. 
Advantage jnust, of course, bo taken of iho times of abundance, 
and due preparation made for the season of scarcity. Averaging 
the extremes, there is little doubt but that botli land, and air, 
and water, aflbrd an abundance of food for man in the Arctic 
zone, and that, when spurred by necessity, it is within his power 
to obtain it. We ought not therefore to despond, or give up 
cflbrts to rescue tlioso who have well carried the sympathy of the 
world, by what they must have already suftercd. These northern 
seas will yet be explored. The very dilllculty of accomplishing 
it, will itself give it a charm, which in this restless ago will 
operate with increasing power. And sliould eflbrts now bo re- 
laxed, and in some future time the evidence be brought to light 
that some of the party yet existed, long after all cflbrts to rescue 
them had been abandoned, the fact would be a dark spot on 
the escutcheon of ]<^ngland, which tinie could not erase. 

Since these pages were written, accounts have been received 
from Captain jMcOlure, of II. M. ship Investigator, which fully 
confnin the preceding remarks on the character of the seasons 
in the Arctic circle; and, more recently, despatches have been 
received from the discovery-ship, Amphytrite, in relation to the 
past season in l^ohring's straits, which also confirms the theory. 

The Investigator (now supposed to be frozen up in lat. Y4^ 
6' N., and long 117^ 64' W.,- -4he last despatch being dated 
April 10, 1853) passed round the northern shores of America 
into the channels communicating with Lancaster sound, in 
1850, but was unable to extricate herself in 1852, and, prob- 
ably, yet remains in the harbor she made in the winter of 1851, 
in the position above named. No trace of Sir John Franklin*s 
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expedition ^vas, liowcvcr, found, and, indeed, according to our 
theory, tlio Investigator was not on the most promising ground. 
We contend that Franklin has penetrated the pack of appa- 
rently perennial ice^ whicli is continually pressing to the south- 
ward, and blocking up the passages between the northern 
islands, or skirting the coast lino of the continent ; which pack 
has since increased, and ellcctually stopped all egress from the 
open central portions of tho polar sea. If Sir John Franklin 
is ever heard from, this pack must he penetrated^ and a powerful 
steamer ought to bo sent immediately by tho British government^ 
to bo ready in ]^ehring*s straits early enough to take advantage of 
the first opening's, and make a bold push due norths so as to 
get as speedily as possible into the open waters to the north of 
tho pack. 

If the author could make himself heard at Washington, ho 
would also urge tho government to lose no time in following 
our own expedition under Dr. Kane, wlio, if ho finds a clear 
entrance from Smith's sound into tho Arctic sea, may bo 
induced to push on, and endeavor to make his way through 
tho pack towards Behring*s straits, and thus tall into the same 
snare as Franklin. According to tho theory, tho higher tho 
passage into tho Arctic sea, tho less will it be incumbered with 
ice, and, consequently, Smith's sound is the best both to enter 
and return by ; and had tho author not already smarted enough 
by having his professions derided, ho would have submitted 
these views to tho patrons of that expedition before it sailed. 

Tho scientific world is, in reality, chargeable with the disas- 
trous results of Franklin's expedition. Tho polar basin is 
hen)med in by the coast lino of ]<Iurope, Asia, and America, in 
about latitude YO^ north, for tho greatest part of the entire 
circumference. And this coast line, and tho islands adjacent, 
will cause the polar ice to iaccuniulato and form a frozen belt 
along these shores, in consequence of tho constant tendency of 
tho earth's rotation to press tho ice to tho southward. Tho 
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fact tliat an open passage exists between tins belt and the slioro 
in summer time, is no objection, as the tides, river currents, 
and warm land breezes, may very well explain tliis. The learned 
have insisted, and do yet insist, tbat the earth's rotation can 
produce no motions in the Arctic sea, and, under this delusion, 
Franklin has passed into the comparatively open waters insido 
the pack, perliaps 1ms lost his ships ; yet it is very possible that 
the party may liavo escaped, and derived a subsistence from 
the more genial waters of the central portion of that ocean 
tmto this day. 

We have already alluded to the difterence of level between 
the Atlantic and Pacific waters. It is well known that the 
currents in the Bpitzbergen and Greenland seas is to the south- 
ward, and that Parry, in his attempt to reach the pole, was 
foiled by this very current, frequently setting him back in 
twenty-four hours more than his party could travel in the same 
time over the ice. Through l^aflui's and Hudson's bay the 
northern waters are also continually bearing their frozen freight 
southward. We arc, therefore, entitled to ask, what supplies 
this immense drain? 33ehring*s straits are only about sixty 
miles wide, and twenty-five fathon\s deep; the supply, therefore, 
through this channel is totally inadequate, yet there is no other 
channel into the Arctic sea where the current is inward. We 
have already explained the reason why the current through 
Behring*s straits is an exception to the general rule, yet still 
confirming the principle by referring it to the configuration of 
the land enclosing the Pacific ocean. TJie whole soutli Pacific 
lies open to the pole, and the inertia of ihii immense 3nass of 
mobile waters pressing northward, and continually contracted 
by the form of the American and Asiatic coasts, is not balanced 
by a contrary impulse of the waters of the north Pacific, inas- 
much as this ocean becomes narrower as it extends northward, 
and the only passage to the frozen ocean is through the narrow 
straits of BehrinfA Tlie axifugal force of rotation due to the 
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iiortliern ^vaters is, tl^creforo, overborne by tlio vast prcpoiulcr- 
ance due to tlie southern waters, and, hence, the northern 
Pacific may be considered as relatively at a higher level, and 
tliero \Yill be a current northward through ]3chring's straits, as 
wo find it. Tlie same cause accumulates the waters under tho 
cc|uator, thus giving a higher level to tho Pacific than to the 
Atlantic at tho isthmus of Panama, where tho diiYerence of 
level is found by actual measurement to bo five or six feet. 
This tact has never before been explained ; but tho ca\ise is too 
obvious to admit of question. 

That the sea is deeper than was formerly admitted, is now 
fidly confirmed. We have before alluded to the results obtained 
by Captain Denham, of H. M.ship Herald, who found bottom at 
Y,V06 fathoms, or about nine JCnglish miles. Now, whether 
that spherical shell, which wo Jiavo contended to bo tho true 
form of the solid earth, be continuous and entire; or, whether 
it may not bo wanting in localities of limited extent where tho 
ocean would bo absolutely untathomable, wo know not; but if 
such be the internal constitution of our globe, there will be, no 
doubt, many channels of communication between the internal 
and external ocean, and, as a consequence of the earth's rota- 
tion, the axit'ugal current of the Arctic sea may be supplied by 
an upward current from tho interior of tho globe; and tliis 
current )nay liavc a higher temperature than tho surface waters 
of that sea, and thus the middle portions may, in truth, remain 
open the whole year round, and bo teeming with animal life. 
According to Captain Penny *s obser vat ior)s in 1850, whales and 
other northern animals existed to the westward, where he saw 
tho open sea stretch out without a bound before him. 

It has been a question mooted by some, that Franklin^s ships 
might be overtaken, at an early stage of the voyage, by a storm, 
and foundered amidst the ice. The theory would give a nega- 
tive answer to this question. StilT gales may prevail tar to 
tho north when tho vortices do not reach so high ; but no 
11 
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stovni, properly speaking, will be found far beyond tbeir north- 
ern limit. After the coming winter (1853), the vortices ^Yill 
gradually penctraio farther and farther to the northward, and 
the years 185'/, 1858, and 1850, will bo highly favorable for 
northern discovery, accompanied, liowevei', with the necessary 
draw-back of tempestuous weather. 



OONOliUSlON. 

Our theory has thus extended itself beyond those limits 
which we at ih\st liad drawn, and our apology must consist in 
the necessity existing for reconciling the most remarkable phe- 
nomena of meteorology to its principles. Yet, after all, what 
has been said is but an outline of what remains, but this outline 
is a part of our theory of the weather, and it could not well do 
without its aid. In some points wo may not have* correctly in- 
terpreted fjicts ; but the Aicis remain. The numerical elements 
of the theojy may also bo in error- -wo know not; but wc 
think that they arc as perfect as the many contingencies on 
which they depend will permit. What is certain^ however, is 
of ample value to compensate for trivial eriors. Wo have 
hitherto experienced but little courtesy frojn those intrusted 
with the keys of knowledge, and cannot consequently anticipate 
a very lenient verdict. But wc now tell them before the world, 
that they have a duty to perform, and an examination to make, 
and a decision to come to, "whether these things are so." Our 
'theory may be called an ingenious speculation, but WK GlIAL- 

^moK 'nm bcii<:ntikig to piioy}<: it> nothing 

3<>LSK. The theory furnishes them with tests of daily occur- 
rence, to prove or to disprove it. My such a trial we are willitjg 
to be judged ; but let it be conducted in the spirit recommended 
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in the opening «'^d(lrcss before tlio American Association for tlie 
Advancement of BcicncCj to expose all false developments, and 
to do it generonsly and without prejudice; and to remember, 
"that the temple of science belongs to no country or clime. 
It is the world's temple, and all inen arc free of it.s communion. 
Let its beauty not bo marred by writing names upon its walls."'^' 
'r\\0[/mi( objection, of friction and resistance of an all-pervading 
medium, which will bo urged agaiivst it, wo icgard as rather 
the oiTspring of a bewildered imagination, than of scientific in- 
duction. We can discover no such consequences as final ruin 
to our system through its agency ; but even if such were dis- 
covered, wo may answer, that nature nowhere tells us that her 
arrangements arc eternal; but rather, that decay is stamped 
wi(h the seal of the Almighty on every created thing. Change 
may be one of the great laws of jnatter and motion, and yet 
matter and motion bo indestructible. The earth was called into 
existence for a specific object, and when that object is accom- 
plished, we are assured that another change awaits her. But 
when earth, and sun, and planets, arc again rcdissolvcd into 
their primitive state, their atoms will still lloat on the ever- 
rolling billows of the great ethereal ocean, to be again cast up, 
on the shore of time, whenever it pleaseth Him to say, "Let 
there be light." 

•^- Prof. Pierce's Address, 1853. 



Hosted by Google 



APPENDIX. 



SiNCK tlio autlior's arrival in New York for the purpose of 
publishing liis outlines, the third and fourth vohime of tlio 
Cosmos lias been placed in his liands, containing the latest 
uranological discoveries and speculations. It is now more than 
twenty years since he began to investigate the subject he has 
treated of, and Ciilcen since he first announced to the world, that 
he had satisfiictory evidence of his theory being true. L\ickily, 
perhaps, he has been cut off from the great streams of knowl- 
edge; and ho may confess that it was witli pardonable feelin^^s 
of gratification that he discovered in 1853, by the accpiisition 
of the two first volumes of the Cosmos, that the pJiilosophic 
mind of 'Humboldt )iad also pondered deeply on the planetary 
peculiarities of size, density, distance, inclination of axes and 
eccentricities of orbits, without eliciting any satistiictory rela- 
tions. 

lAoin the tenor of the third and fourth volume of this learned 
summary of scientific knowledge, it is evident that the question 
of a medium filling space is more and more occupying the 
learned world ; but the author is unable to discover any con- 
sistent theory respecting it. The increasing interest attaching 
to it, however, is evidently preparing the world for some radical 
change in preconceived views. The explanation given by this 
present theory to many prominent phenomena, is so totally con- 
trary to that of the learned world, as to leave it untouched by 
anything yet advanced. What the fifth vohiino of tho Cosmos 
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will contair), k not yet known in this country, neither has the 
author been fovorcd witli any glimpse of the progress of sci- 
ence as developed before the British Association ; he supposes, 
however, that lie yet stands alone in the position he has defined. 

As a question of practical iniportaiice, the reader will find in 
tlto work cited, the various opinions of the temperature of space. 
Both Fourier and Poisson regard this as the result of radiated 
heat from the sun and all the stars, minus the quantity lost by 
absorption in traversing the regions of space filled with ether.^* 
j^ut why should we regard the stars as the source of all mo- 
tions ? Why cannot physicists admit the idea of an infinite 
space filled (if we may use the expression) with an infinite me- 
dium, possessing an unchangeable mean temperature long before 
the formation of a single star. A star equal to our sun at tlio 
distance of Sirius, would gwa about one million of million 
times less heat than our present sun, which is only able to give 
an average temperature to the whole globe -about twenty de- 
grees above freezing- then let us remen^bcr that there are oidy 

about iilly stars of the first and second magnitude, which give 
more light (and by analogy heat also) than all the rest of the 
stars visible. Such labored theories as this of Poisson*s is a 
lamentable instance of the aberrations of human wisdom. 

We would also call the reader's attention to a late conclusion 
of Professor Dove, viz. : Tliat diflerences of temperature in dif- 
ferent longitudes frequently exist on the same parallel of lati- 
tude, or, in other words, are laterally disposed. This may be 
thought adverse to the theory, but it should be borne in mind 
that the amuial mean temperature of the whole parallel of lati- 
tude should be taken when comparing the temperatures of dif- 
ferent years. 

Another fact cited in the Cosmos apparently adverse to the 
theory, is the idea entertained by Sir John Hei-schel, that the 

* Sec Cosmos f p. 41, vol. 111. 



Hosted by Google 



246 AFPENPIX. 

full-jnoon dissipates tlic clouds. This question Jias been fully 
examined by Professor Looniis before the American Association, 
and ho concludes that there is not the slightest foundation for 
the assertion- -ta]<ing'as data the Greenwich observations them- 
selves. 



Hosted by Google 



A. Apjte(o7t it' Ocmipani/'s J^ublkations. 

SCIENTIFIC WOEKS, 
ATPLKTON. Dictionary of MiclianlCvS Jfachlne^, Kk^Iho WoiV, »n<I 

Kn4cu>cerir.g,confi.H.ingovef ^'X-O i!l.^vi,atkr,», Wfi jiearJy V.>j<> jag.*, Coinplet« la I 
Voff., Jat^;.; Svo. .Strvsigly on-i luaUy Uor:.J, ^li. 

APPLKTON. Mcclmnic^' Magozino and Kngfnccm' Journal. K<Jit«d b? 

.liiUns W. A<!f\t.vsC. K. I'tiblfjhcd in>!)liily, vt vnts vir iNo., or ijSp-r annum. Vol. I 
for l«J,mdc5h, |3ta. 
AROmTKOTUKK AND KUILDINO, Trcallsca o». JJy Hoskfiw/lYcd- 

g.x-i.fin.l You!>.;'. Jlhitiatcd wiih 85 *!c«?l i-fates. 4to. ?3 60. 

AIXKN, /y. Ph11osoi»hy of tlio Mechanics of Nalmc. lUm. 8vo. J^CO. 
AUNO'l', 1). H. Ooiliio Architecture, Apnltctl to Modern Kc^^Ukno:^ U 

AKTiSAN OLUn. Treatise on tbo Slornn Knglno. lMttc4 by J. Koutne, 

B0UKNH,.3011N. A Catechism of the Btearn Kngino. ICmo, tftd.**. 
JJYKNJ:, O. Nev/ Method of Calculating Jx)garithin3. 12nio. 1^1. 
aOUI8SINOAUI/i\ J. IJ. Ilural Kconorny in Us Kelations Nvlth Oheml*. 

tty, i'^.y^iK», fin-l Mcteviolvgy. Ivmo, ;$l VS. 

CUIJ.UM, CAl»T. On Military Bridges with India Kubber Po^l*.oon^ 

l!(i.?Uf.tcd. Svo. $?. 

DOWNING, A. I. Architecture of Country House.?. Inehiding Pesfgni 

U it hvAi $ of VVflr.oing ani VvotiJntin^j ; >vilh 3i0 lih:sU«t> , r.?. \ Vol., Svc. f I, 

- - — - - ' Archttcctiuc of Cottages and Farm Ifouse.^ Jleing the 

Crjt },Hrl of hU v.oik <n tVurstiy llArs:?, cvhlatning dt«;gr,$ for Yuxmixt, ftr.-l {li«.j who 
dfMr,j tob-iitdcbcfip Koi'i-;*. Svo. ^i. 

OKI fcTlTl f S, JOl I N W. Treatise, on Marhio and Naval Archit<<^turo ; or, 

Iheojy fjA l»fft.:t!C^ Wf fc^kd ia Shii.-B-.ii!<.5ir.g. W TJatcs. ?ly, 

KALLKOKS. Military Art and Science. 12mo. $150. 

IfAUPT, )I, Theory of )5ridgo Construction. With Practic-^f lUustrft- 

ttons. Svo. ^3. 

ifOJJLYN, 1^. 1). A Dictionary of Scitntific Tenns. 12ma. $1 50. 
HODGK, P. 1?. On tho Stonm Kngine. 4S largo Plates folio ; and letter- 

JKFFKPvS. Theory and Practice of Naval Gunnery. Svo. IHub, |2 50. 
KNAPKN. B. >f. ^fechanlc's A^^istanf, adapted for tho u^o of Carpenters, 

f^AKKYKK, M. JJeautiesofM:odern Architecture. 4S Platens largo 8vo- H 
WKBIO, JUSTUS. Familiar Letters on Chemistry. ISmo. 25 cents. 
OYKlvMAN, F. Metallurgy; embracing l^lements of Mining Operation^ 

Ansly^sti.rfi :•( Ore*, Ac. SvS. IUoittr,ic<J. 

PAKNKIX.K, A. Chemistry Applied to tho Art^s and Manufactur€»a. 

l!h-.jtfaU.i. Svo. CJoih,§l. 

BKYNOLDB, L. K. Treatise on irandrailing. Twenty Plate?. Svo. ^% 
SYDNEY, J. 0. Yilla and Cottage Architecture. Comprising Kc^ldenoci 

f.ctt'slty binlt. Piil!;5hi!,g in N.:j.,c5.ch No. contivni-.g 3 l'JaUs»\vith O'rvup.4 I*J»A 
prkd 50 c<nt#. <To l^ Cvsopk-tC'l in JO N'<:.«.) \ to 6 rc^^^y. 

'i*KMPL>:TON, ^Y. Meohnnic, Millwright, and I^ngineerd' Pocket Oifm- 

pAtiioo- With AfiU-rkAri Ad<JiUoii*. Itra?. §1. 

0KE, DK. Dictionary of Avt^ Manufacturer, and Miner. Now KdUfoJi 

wUb Supjpltweiit. Svo. Sheep, ?5. 

— -" ■ ♦ Supplement to do., separate, Svo. Sheep, $1. 
YOUMAN, KD. Cla^-book of Chemistry. 12mo. 16cmi^ 
»^— — . -. -. Chfltt of Chemistry, on Koller. $5. 
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BDWAHD Xi. -^fOUMANB. 

A Class- Book of Glmnistry ; 

\\\ wJiicli tbo rrlaolplcs of tho Science avo KaiiiiHarly Kxplofncd and 
Applied to tlio Avt«, AgricuUuio, Pliysiology, Bictetio^, Ventilation, 
^\\^ the most Important PJienomona of Katuve. Designed for tlvo y5f.% 
of Acadcnncs and Seliools, and for Popular Heading. ISnio. 75 conta, 

*•■ No attempt \\k% been raado to popularize this important science, and to place It <^ 
m^ mM\^ favorable \>^\% with geography and aslronoiny ; hcTic<>, tho idea is prevalent 
that chemistry is one of those diy and dinicuit subject* whicli belong exclusively \o 
profe5.<ors niid Iccturcid, and ^vhich ca?» not bo succe^^luHv taught m a branch of com* 
mon education. In tho treatise now before us we are shown that tho ftnidamental lawa 
of chondstry arc as dennlte, as clear and shnplo, and as capable of being understood by 
juvenilo ndnds, as tliose of ninnbers, winch are ta\»ght in every school. 

" Wo regard this now Olas^sdJook of Ohenitstry .as one of tlio most valuable text 
books that has been prepared for schools during many ycar^^ A knowledge of tho sel* 
ence of which it treats is of great Iniportauce to every one, and is dallv becoming more 
ftud n>oro popular. This work popularizes to a greater extent than any other wo have 
ever seen on this subiect, and rendei-s interesthig to tho minds of nupils, as well as to the 
general reader, one ot tho most useful of science.^ 

"A peculiar and valuable feature of this treatise is its application of chemistry to tho 
common occurrences of life, and Its treating of A^millar things, and |u\\?enting facts and 
truths ahko valuable and entertaining, in a slvle free, as tar as possible, from technicali- 
ties o/i tho one hand, and pueriUtic^ on tho aih^x.^'SimUnU 

" An elementary work on Chemistry well adapted to cither purpose, of aiding in tho 
initiatory step towards a profotmd study of tho science, or of giving that general know- 
Jedgo deemed essential in ordinary education. No better illustration could be given of 
tho progress of the science of Chemistry in these later years than the fidncv^ ofinforma. 
tton in this elementary book on Organic and Animal Chemlstrv, branches of tho science 
whiclj but a n>w years ago were as sealed books even to tho chemical philosophers thorn* 
eelvcv's 1 he book is clear and demonstrative in style, and easily intelligible to the be- 
f(inner and general reader."' -2W^?^n«. 



BDWAHD Xi. YOXTMANB. 

A GhaH of Chemistry ; 

In wlucli tlio Furnktrnentnl Laws and Facts of tho Seieneo, Aftlnity, tho 
Oojriposition and Decomposition of Bodies, combinij\g Kqnivalcnts or 
Dcfinitoand ihiUipIo Proportions, tho Atomic Theory, Crystallization, 
Fermentation, Isomerism, tho Kornenclaturo and Forn\uUo, nro lllus- 
tratcd to tho eye in a clear and simple manner. 

♦** Tids Chart, wldch Is adaptexl to tho above Class-Book, is nearly four feet by Avo 
fft ftlze, and contains about one thousand diagrams, in sixteen dilToront color.<. That Ik 
may bo brought within tho reach of every school, it is sold at tho low price of Ave del- 
\%u being tho cheapest Chart, considering its cost, that is published in tho Uritod 
Otatc<^ 

The following distinguished Chemfst.s and Kducators have highly commended tht« 
Chart as a valuable auxiliary to all Students:- • 

Profcv^^ors J?. J.. Silliman, Jas. U. Chilton, John W. Draper, Jas. )J. Kogers, W. 11. 
Hopkins, JohnTorroy, W. U. jsilcit, Thos. Antlsell, Gray. Hon. Korace Mann, Supl 
MoKeen, N.Y. City, Supt. S. S. Kendall, Albany, gupt, T. L. JColme.s JJroeklyu, Geo 
B. Kmerson, IJoston, jSse,, &c. 
I? 
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.PROF. BtJHBNNB. 

The Standard Pvonotmcing Dictionary of the 

tWnch and English f/inguagee. In Two Parts. Tavt I. :— Krcncli and 
KngUslu l^art II. :- OCnglish nnd Froncli. Tho First Pari coinpro- 
hondiug words in connnon use- -Torms connected with Science - -Tornm 
belonging to tho Fino Arts- 4000 Historical Nanics—4000 Gcographi- 
o^il Names— 1100 Tcrn^s lately published, witli tho vnoNUN'oiATioN oi^ 
evKUY WORD, according to tho French Ac<ideniy and tho most *.mineni 
Lcxicograplicrs and Grammarians; together with^'dO Qnlioillhmark^^ 
in which tlio various methods of pronouncing employed by different 
fuithors arc investigated and compared with each other. Tho Second 
Part containing a copious vocabulary of Kuglish words and oxpro-^sions, 
'A'ith tlio pronunciation according to Walker. Tho whole preceded by 
ft Practical and Comprehensive System of French Pronunciation. $1 60, 



'•This work must liave been ono of very 
e^^rch. Wo hftvo given it a careful cxau^fnai 
never before seen any tbf ng of tho kind at ail to coinpnro 



ty ^reat labor, as it Is evidently of deep ro 
nation, and arc perfectly safe In ^-^ylng wo hav* 
all to coinpnro wltfj It" 



VllOVB, t^VlBllB AND BUHIINNB. 

Complete French and Miglish Dictionary. 

In Two Parts. I. iMigllsh and French. 11. French and Kngllsh, One 
volume imperial 8vo., 1400 pages. {Nearly ready.) 

This Work has been newly composed from tho French Dlctlonatle^of tho Academy, 
Lavef^u.v, )5oiste, ]k*-scherello, J^andals, &c-. ; and from tho Kngllsh Dictionaries of Jolni* 
son, Kichardson, Walker, and Webster. It surpasses all others In correct and phllo* 
eopidcal analysis of shades of meaning, in fulness of definition, and clearness of arrange* 
incnt; and contains many words, particularly such as arc connected with modern scl» 
cnce, not to bo found \\\ a)ty other work of tho kind. A number of now features Iiavo 
been introduced by tho Americ^^n editor; ho has given thopronunclationof every word, 
French and Knelish, according to the best standards, and most approved system ; ho 
has explained clearly, though briefly, tho shades of meaning which distinguish French 
&ynonyme-s thus guardhig the scholar against error in their uso; and Ims l>rought In, In 
stphabetical order, tho leading parts of every irregular verb in tho language, thereby ro« 
moving tho greatest dinicuUy which those beginning tho study of French have hereto* 
foro experienced. 

Kmliracing all these advantages, this work Is bslfovcd to bo tho most comidcto end 
valuable French and Knglish Dictionary extant, and as such Is presented to tlio publia 
In tho conlldcnt hope that It will meet with general flivor. 



An Ahridged Dictionary of the French ami 

Knglish IxuHfuagis. In Tv/o Parts. I. French— ICnglish. H. ICnghsh 

. -French. With Vocabulary of Proper Names. For tho Uso of SeliooU 

and for General Kcfercncc. Ono vol. 18mo., of 658 pnges. Price 90 ct6. 

« In compiling this abridgment of tho larger work, ah tho words have been retained 
except those which Imvo become obsolete, or who!0 tcehnlc.allty precluded their Inscr- 
Hon In a popular Dictionary. At tho same time, duo regard has been paid to tho Intro, 
duett m of sue]> now words and dellnltlons as tho progre^lvo changes In tho languago 
have rendered necessary ; and for this pnrposo tho best and most recent authorities 
havo been anxiously consultwl It fs, therefore, conOdently anticipated that tho vohmi« 
will pr>vo not only a useful auxiliary to tho student, but also a convcmcnt rocket Ocm 
oaolon to tho traveller wherever thd French langu?.^o Is spoken."— Pi'</rtc^ 
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